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PREFACE. 



Science, in ils popular signification, means knowledge 
reduced to order; that is, knowledge so classified and 
arranged, as to be easily remembered, readily referred 
to, and advantageously applied. 

Arithmetic is the science of numbers. It lies at the 
foundation of the exact and mixed sciences, and a know- 
ledge of it is an important element either of a liberal or 
practical education. While Arithmetic is a science in 
all that concerns the properties of numbers, it is yet an 
art in all that relates to their practical application. It is 
the first subject in a well-arranged couree of instruction 
to which the reasoning powers of the mind are applied, 
and is the guide-book of the mechanic and man of busi- 
ness. It is the first fountain at which the young votary 
of knowledge drinks the pure waters of intellectual truth. 

It has seemed to the author of the first importance thai 
this subject should be wei! treated in our Elementary 
Text Books. In the hope of contributing something to 
so desirable an end, he has prepared a series of arithmeti- 
cal works, embracing three books, entitled First Lessons 
in Arithmetic ; Arithmetic; and University Arithmetic — 
the latter of which is the present volume 

The First Lessons in Arithmetic are designed for be- 
ginners. The subjects treated are divided into separat 
lessons, each lesson embracing one combination of num- 
bers, or one set of combinations. 

The Arithmetic is designed for the use of schools and 
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academies, and contains all that is usually taught in a 
course of academical instniciion. 

The University Arithmetic is intended to answer an- 
oilier object. In it, the entire subject is treated as a 
science. The scholar is supposed to be famihar with the 
operations in the four ground rules, which are now taught 
to small children either orally or from elementary trea- 
tises. This being premised, the language of figures, 
which are the representatives of numbers, is carefully 
taught, and the different significations of which the fig- 
ures are susceptible, depending on the manner in which 
they are written, are fully explained. It is shown, for 
example, that the simple numbers in which the value of 
the unit increases from right to left according to the scale 
of tens, and the Denominate or Compound numbers in 
which it increases according to a different scale, belong 
in fact to iIhj same class of numbers, and that both may 
be treated under a common set of rul_es. Hence, tlie 
rules for Notation, Addition, Subtraction, Multiplication, 
and Division, have been so constructed as to apply equally 
to ail numbers, This 111 i h 

not seen elsewhere, is d d 1 mp 

in the science of Arithm 

In developing the p p f mb f m h 

elementary to their high mb g 1 b h 

been bestowed in class fid I h 

been a leading object p 1 I j f 

arithmetic as forming f d p d d 

nected propositions : s 1 I p p I hi q g 
useful and practical kn 1 dg m h m b 

introduced to those bea f 1 m 1 d f g 

which science alone ca h 

Great care has also b tak d f 11> I 
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the rules and to explain the reason of every process from 
the most simple to the most difficult. It has been thought 
that the Teachers of the country would like to possess a 
work of this kind, and that it might be studied advan- 
tageously as^^a text book in our advanced schools and 
academies. To adapt it to such a use, a large number 
of practical examples has been added, many of which 
have been selected from an English work by Keith. 

In the preparation of the work, another object has been 
kept constantly in view, viz., to adapt it to the business 
wants of the country. For this purpose much pains 
have been bestowed in the preparation of the articles on 
Weights and Measures, foreign and domestic ; on Bank- 
ing, Bank Discount, Interest, Coins and Currency, and 
Exchanges. 

Although by law the hundred weight is estimated at 
100 pounds, and consequently the quarter at 25 pounds, 
in the United States, yet the old hundred of 113 pounds 
is still much used ; and in all our intercourse with Great 
Britain, goods and wares are so estimated. Hence, it 
was thought best in this arithmetic, intended for general 
instruction, to retain the old standard. 

In fine, it has been the aim of the author to publish 
botli a scientific and practical treatise on the subject of 
Arithmetic, and one which shall in some measure cor- 
respond to the higher qualifications of teachers and the 
improved methods of communicating instruction. 

Several excellent works, of an elementary character, 
having recently been published on Book-keeping, it 
has seemed best to omit, in the present edition, the arti- 
cle on that subject, and to supply its place by matter 
of a practical character. 

FisHKiLL Landing, January, 1850, 
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DAVIES' FIRST LESSONS IN ARITHMETIC— Foe be^onera. 
or the use of Academies and 

KEY TO DAVIBS' ARITHMETIC 



KEY TO DAVIES' UNIVERSITY ARITHMETIC 

DAVIES' ELEMENTARY ALGEBRA— Being an Introduction lo 
lihe Science, and forming a cauiiecting link between Arithuetio and 
Ae^eura, 

KEY TO DAVIES' ELEMENTARY ALGEBRA. 

DAVIES' ELEMENTARY GEOMETRY.— This work embraces the 
elementary principles of Geometry. The reasoning is plain and con- 
cise, but Hi (he same time strictly rigorous. 

DAVIES' ELEMENTS OF DRAWING AND MENSURATION 

—Applied to Che Mechanic Arts. 

DAVIES' BOURDON'S ALGEBRA— Including Sturms' Theorem,— 
Being an Abridgment of tbe work of M. Bourdon, with the addition of 
practical examines. 

DAVIES' LEGENDRE'S GEOMETRY and TRIGONOMETRY. 
^Being an Abtidgment of the worii o! M. Legendre, with the addition 
of a Treatiee on Meksuration of Pi.anes and Solids, and a Table of 
LoGARiTHUS and LomKiTUUic Sines, 

DAVIES' SURVEYING— With a description and plates of the Theoh- 
OUTE, CouFASs, Plane-Table, aud Levbi.: also, Maps of the Topo- 
GRAPHiCAL SioNB adopted by the Engineer Department — au explana- 
tion of (he method of surveying the Public Lauds, and as Elementary 
Ti-eatise on Navisation. 

DAVIES' ANALYTICAL GEOMETRY— Embracing the E«da- 

TIONB OF THE FoiNT AND STRAIGHT LiNE of the ConiC SECTIONS ol 

the Line and Fi.ane in Space — also, the discossioa of the Grnerax 

Equation of the second degree, and of Surfaces of (he second order. 

DAVIES' DESCRIPTIVE GEOMETRY,— With its application lo 

DAVIES' SHADOWS and LINEAR PERSPECTIVE. 
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ARITHMETIC. 



NOTATION AND NUMERATION. 

1. SoiBNCB in its popular sense, is knowledge reduced to 
order: that is, knowledge ao classified and arranged, as to be 
easily remembered, readily referred to, and advantageously 
applied In % atnctly tpchnieal sen^e it refers to the laws whiJi 
connBCt the fanfe ind j rinciples of any siibjeL.t of knowledge 
With e^h tther 

2 Abithmehc 11 both a, scienu- ^nd m art It is a aaence 
in all that concerns the pr^pertes laws and proportions of 
mnnbers anl an art in all that relrtes to their uses and 
applications 

3 Numbers are expressions f<:r one or more things of 
the same kind thus the words one tu>Q three four jii e $ix, 
seven eight nine ten eleien twelve thirteen &c are called 
numbers 

4 The uml of i number is one of the equal things which 
the number e\pre«ses Thus if the number express six ap- 
ples ne ajple is the unit if it expicsa lue pounds of tea, 
one pound ot tn l the unit if ten fpet ot length one foot la 
the umt it four hours ot time one hour is the unit 

5 In common hngua^e numbers are evpresiLd by words 
in the langiage of anthmetic they are gener'ilH expressed 
hy hgurea In our language tjiere ate twent} \ different 

QuEiT— 1 \\hat ]» Stenoe! *> WTiat is Arithmetit ' ^Mienis t a 
BOience and when an art t 3. What aie numbers ? Give ao enaniple. 

4. Wliat Lslh'ennitof a number! What is the unit of eii apples! Of 
five pounds of tea! Of ten feet in lengih! Of four hours of time! 

5. How are numbers expressed in oomuion language ( How are they es- 
pressed in the language of arithmetic! How many characters are there 
in our isiogaag-i i 

{ la ; 
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characters called letters: in the language of arillimetic there 
are but ten characters which represent numbers ; they ate 
called figures. They are 
Daught, one, two, three, four, five, six, seven, eight, nine. 
133 45678 9 

The character is used to denote the absence of a thing. 
As, if we wish to express by figures that there are no apples 
in a basket, we write, the number of apples in the basket 
is 0. The nine other figures are called significant figures, or 
digits. 

6. Besides the figures which represent numbers, there are 
certain other characters used, called signs, which indicate 
the operations to be performed oji numbers. They are the 
following ; 

The sign + is called plus, and when placed between two 
numbers, indicates that they are to be added together : thus, 
3-1-3 shows that 3 and 2 are to be added, and is read, 
3 plus 3. 

The sign — is called minus, and when placed between 
two numbers, indicates that the one on the right is to be taken 
from the one on the left : thus, 4 — 3 shows that 3 is to be 
taken from 4, and is read, 4 minus 3, 

The sign ^ is called the sign of equality, and when placed 
between two numbers, indicates that they are equal to each 
other : £hus, 3 -f- 3 = 5 shows that 3 added to 3 gives a sum 
equal to 5, and is read, 3 plus 3 equals 5. 

The sign x is called the siga of multiplication, and when 
placed between two numbers, indicates that they are to be 
multiplied together: thus, 12 x 3 shows that 13 is to be 
multiplied by 3, and is read, 13 multiplied by 3. 

The sign -h is called the sign of division, and when placed 
between two numbers, indicates that the one on the left is to 

Quest.— What are the characters called? In arilhmetic, how many 
characters are there which represent numbers? What are they called? 
Name them. What is the vised for? What are the other nine fig..ne.'i 
called? 6. What eigJiB are iipod to indicate tV.e operations to bo pertbniied 
on lumbers? Name eucii, and ejplaiii mm nee. 
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be divided by the one on the right ; thus, 8^4 shows that 8 
is to be dirided by 4 : and ia read, 8 divided by 4. 

The parenthesis is used to indicate that the sum of two 
OT more separate numbers is to be muhiplied by a single 
number : thus, (3 + 5) x 6 shows that the sura of 3 and 5 
is to be multiphed by 6. 

7. W.e have now learned the alphabet of the arithmeti- 
cal language, and understand that 



A single thing, < 
two things of the s 



Qit of a number, may 
1 kind, or two units, 



'T seven u 



ispressed by 1, 
" by 2, 
by 3, 
by 1, 
by 5, 
by fi, 
by 7, 



by 9 
e called sim 



eeven " 

nine " 

The units of the numbers expressed above 
pie units, or units of the Jirst order. 

8, The nest step, in the arithmetii 
the on the right of the 1 ; thus, 10. 
metical expression for the word (en. 
expresses a single thing, viz., one le 
is ten tirnes as great as the simple ur 
of the second order. 

9. We next write two O's on the right of the 1 ; thus, 
100. This is the arithmetical expression for one hundred, 
that is, for ten tens. Here, again, the 1 expresses but a sin- 
gle thing, viz., one hundred ; but this one hundred is equal 
to ten units of the second order, or to one hundred units of 
the first order. In a similar manner we may form as many 



This sign is the arith- 

The character 1 still 

This ten, however, 

:, and is called a unit 



QuEBT.— 7. What character stands for four things! What tor eight? 
What are the units of such numbers called? 8. What ie the next step 
in the language of figures? What doea 1 alUl express! What ia the einglo 
tliingcaUed? What is it equal to ? 9. What is the next step? What doea 
1 Btill express? To how many units of the second order ia it equal ? To 
how many of the first ? 
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16 NOTATIO\' AVD NUMEEATION. 

orders of units as we please : tbus, a single unit of ihe first 
order is expressed by- - - - - - 1, 

a unit of the second order by 1 and a ; thus, 10, 

a unit of the third order by 1 and two O's ; thus, 100, 

a unit of the fourth order by 1 and three O's; thus, 1000, 
a unit of the fifth order by 1 and four O's ; thus, 10000, 
a unit of the sixth order by 1 and five O's ; thus, 100000, 
and so on for the units of higher orders. 

When units simply are named, unils of the Jirst order are 
alwai/s meant. 

10. We see, from the language of figures, that unils of 
the first order always occupy the place on the right ; units 
of the second order the second place from the right ; units 
of the third order, the third place ; and so on for places stili 
to the left. 

We also see that ten units of the first order make one of 
the second ; ten of the second, one of the third ; ten of the 
third, one of the fourth ; and so on for the higher orders. 
Hence, the language expresses that, Whea Jigvres are written 
by the side of each other, ten units of any one place make one 
unit of tJte place rtexi to the left. 

11, For the purpose of reading figures, they arc often 
separated into periods of three figures each. The units of 
the first order are read, simply, units ; those of the second 
order are generally read, tens ; those of the third, hundreds ; 
those of the fourth, thousands, &c., according to the follow- 
ing 

QuKBT. — How is a mngle unit of the first order esprt^sed! How do 
you express one unit of the second order T One of the third 1 One of the 
foiBth? Oneof thefiflh? 10. What places do unils of dlfiereut ordeis oc- 
cupy? When figures. are written by the side of each other, how many 
units of one order make one unit of the place next to (he left? 11. How 
are figures separated for (he purpose of reading? How are units of ths 
first rader read 7 Those of the second ? Those of the third 7 Those of -the 
fiiuith, &C.1 
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iTATIOK AND NU: 

NUMERATION TABLE.* 



I O.S l^'S 1== ==| 1=:! I = s |s.s 

MHO WE^^ KH&: MHffl M£^S KH^ WHP 
The words at the head of the numeration table, units, 
tens, hundreds, &,c., are equally applicable to all numbers, 
.and must be committed to memory. The table may be con- 
tinued to any extent. The higher periods take the names of 
Sextillions, Septillions, Octillions, Nonillions, Decillious, Un- 
decilUons. Duodecillions. 

12. Expressing or writing numbers in figures is called 
NOTATION Reading the significaiion of the figures correctly, 
when written, is called n 



1. In how many ways may the figures 658 be read! 
1st. The common way, six hundred and fifty-eight. 
2d. We may read, six hundreds, five tens, and eight n 
3d. We may read, sixty-five tens and eight units. 
» Note.— ThiB table is formed aqi 
meration. The English method givf 

Quest. — Are the words at tha head of the table applicable to all num- 
beisT May the table b« continued? After what method is the table 
formed? Wliat 'a the difference between it and th* old English method' 
la. What id notation? What 13 numeration? In how mmy ways miiy 
the figures 1559 be read? 
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IS NOTATION A\!) MMr:RATrOV, 

'2 How md} the figures 8046 be Tead ' 

Kt Eight thousand and fortj siv 21 L [,Iit thousand, 
no hundreds four tens, and six umls 3d Eighh hundreds 
nd fortj SIX, or eighty hundreds, four tens and si\ iinifa. 
4th Eight hundred and four tens, and six units 

3 Give all the readings of the number 49704 

4 Give all the readings of the number 740692 

Give all the readings of the number 99800416 
b Give all the readings of the number 80741047 
Note — The pup 1 should be much ejcerci'-ed in the«e readings. 
He should remark that the lowest order of units used in any reading, 
whether it be units, tens, hundreds, &c., &o., gives the name or 
denomination to the pa,rt or whole of the number used in ihe reading. 
We are now able to express any number whatever in the 
language of figures. 

1. Write, in figures, six units of the first order. Atis. 6. 
3. Write, in figures, eight unifs of the second order. 



3. Write, in figures, nine units of the third orde 

/ 

4. Write, in figures, seven units of the fifth order. 



900. 



. 70000. 

5. Write, in figures, nine units of the first order, three of 
the third, and none of the second. Ans. 309. 

6. Write, in figures, eight units of the eighth order, six of 
the fifth, seven of the seventh, five of the sixth, none of the 
fourth, none of the third, one of the second, and one of the 
first, and read the number. Anx. 87560011. 

7. Write, in figures, six quintiliions, four hundred and 
fifty-one billions, sixty-five millions, forty-seven ten thou- 
sands, and one hundred and four. 

8. Write, in figures, nine hundred and ninety-nine oiyil- 
lions, sjxty-five millions, eight hundred and forty-one billions, 
four trillions, and eleven nonillions. 

Queer. — How may the iiguref 
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:.1TI0N or NCMBEHS. 



9. Write, in figures, sixty-five decillions, eight hundred 
quadrillions, seven hundred and fifty billions, seven hundred 
and fifty-one trillions, nine hundred and seventy-five thousand, 
three hundred and ten. 



OF THE DF.N0M1NATI0N OF NUMBERS. 
13. A SIMPLE NUMBER js One wMch expresses a collection 
of'units of the same kind, without expressing the particular 
value of the unit. Thus, 6 and 25 are simple numbers. 

14 A. DENOMiMTE NUMBER evprcssos the kind of unit 
which IS considered For example, 6 dollar", is a denom 
mite number the uml 1 dollar being denominated or named 

15 ^\ hen two numbers hive the same unit they are said 
to be of the same deaonimation and when two numbers 
ha\e different units thej are said to be of different denomi 
nationi, For e\ample 10 dollars and 12 dollars an of the 
<iame denomination but 8 dollars and 20 cents express num- 
bers of different denominations the unit of 8 dollars being 1 
dollar, and of 20 cents, 1 cent The kind of unit alu.ays 
indicates the denomination 

In simple numbers, the unit in the place of units is differ- 
ent from the unit of the second order in the place of tens, 
and this last is different from that of the third order in the 
place of hundreds, and so on for places still to the lefl 
These units, as we have seen, haie different names or de 
nominations, viz , simple units, or unita ot the first order , 
tens, or units o[ the second order hundreds, or uniti of the 
thiid order, &lc , and considered in this relation to each other, 
may be regarded as denomiiiite numbers 

The loliowmg tables show the various kinds of denominate 

QuBsT. — 13. What ia a simple number'^. 14. What ia a denominate 
number? 15. When are two numbers eaid to be of the same denomiuB- 
hoD? When of different deiiominabonB T Wbat iudicates the deuomina- 
lie difiereut places ? How 
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numbers in general use, and also tke relatiye values of their 
ditfereut units. 

Ifi. Federal money is the currency of the United States. 
Its denominations, or names, are Eagles, Dollars, Dimes, 
Cents, and Mills. 

The cbiiis of the United States are of gold, silver, and cop- 
per, and are of the following denominations. 

1. Gold: eagle, haif-eagle, quarter-eagle, dollar. 

2. Silver: dollar, half-dollar, quarter-dollar, dime, half- 

3. Copper: cent, half-cent. 

If a given quantity of gold or silver be divided into 24 
equal parts, each part is called a carat. If any number of 
carats be mixed with so many equal carats of a less valua- 
ble metal, that there be 24 carats in 
compound is said to be as many cars 
carats of the more precious metal, and to contain as much 
alloy as it contains carats of the baser. 

For example, if 20 carats of gold be mixed with 4 of sil- 
ver, the mixture is called gold of 20 carats fine, and 4 parts 
alloy. 

17. The standard, or degree of purity, of the gold coin, is 
fixed by Congress. Wuie hundred equal parts of pure gold, 
are mixed with lOO parts of alloy, of copper and silver, (of 
■which not more than one half must he silver,) thus forming 
1000 parts, equal to each other in, weight. The silver coins 
contain 900 parts of pure silver, and 100 parts of pure 
copper. The copper coins are of pure copper. 

The eagle contains 258 grains of standard gold ; the dollar 
4 12i grains of standard silver ; the cent !6S grains of copper. 

Quest.— 16 What is Fuderal Moneyl What are its denominations! 
Of «bat are the coins of the United States made ( What ate their do. 
iiomi nation a I What is a o»rat! What do you underafand by 'carats 
fine!' Whatwouldbo20caraiafineofgoldl 17. What is the standard 
ofgoldeoiain the United States! What of silver ! What of copper! 
Wbal is the weigljt of the eagle ! Wbat of the dollar ! What of the cent ' 
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wm. 


Cents. 


r;m«. 


Dollar,. 


Eagle. 


■.. 


M. 


If. 


s 


E. 


10 

100 

1000 

10000 


= 1 

10 
100 
1000 


= 1 

10 

:oo 


~10 


= 1 



This table is read, len mills make one cent, ten cents one 
dime, ten dimes one dollar, ten dollars one eagle. In this 
table, ten units of each denomination make one unit of the 
deaomination next higher, the same as in simple numbers. 

In expressing Federal Money in the language of figures, 
the dollars are separated from the cents and mills by a 
comma : thus, 36,645 is read, 36 dollars, 64 cents, 5 mills ; 
but may also be read, 36 dollars, 6 dimes, 4 cents, 5 mills ; 
375,043 is read 375 dollars, 4 -cents, 3 mills. 



18. The relative proportion between gold and silver in the 
English coins, according to the mint regulaliotii, both for the 
old and new coinage, is as follows: m the old ciinage, a 
pound of gold is worth 15.2096 times a pound of silver. In 
the new coinage, a pound of gold is worth 14 2878 times a 
pound of silver, 

A. standard gold coin is composed of 22 parts of pure gold 
and 2 parts of copper, 

A standard silver coin is composed of 334 parts of pure 
silver and 18 parts of copper. 

In the copper coin 24 pence make one pound avoirdupois. 

QuEBT. — Repeat Iho table of Federal money. How many unils of each 
denomination make one of the next higher? In expressing Federal money 
in figures, how are the dollars separated from the cents? What place do 
the mills occupy, counting from Ihe comma? IS. What is the relative pro- 
portion between gold and silver in the old and new coinage of Enjjlish 
money? What is the standard of the Englisli gold^ Oftheailver' Whal 
is the weight of the English penny 1 
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19. The standard avoirdupois pound of the United States, 
as determined by Mr. Hassler, is the weight of 37.7015 cubic 
inches of distilled water weighed in air. 

By this weight are weighed all coarse articles, such as 
hay, grain, chandlers' wares, and all the metals, excepting 
gold and silver. 

In this weight the words gross and net are used. GroK.s 
is the weight of the goods, with the boxes, casks, or bags in 
which they are contained. Net is the weight of the goods 
only ; or what remains after deducting from the gross weight 
the weight of the boxes, casks, or bags. 

An hundred weight, in its general sense, means 113 pounds, 
as appears in the table. But by the laws of the United States 
it is filled at 100 pounds, (See Preface.) 

Quest.— Repeat the table of Eiiglleh money. 19. What is (he standard 
aroirdupoia pound of the United States 1 For what is this weight used ? 
What IB the meaning of the terms gross and net ? What is a himdred 
weight? How are goods now genernlly bought and sold? 
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Dnnn. 


0«„«., 


I^™nd^. 


Qnanera. 




Ton.. 


dr. 


..- 


«. 


f- 


Ml. 


T. 


16 

256 
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28672 

573440 


16 

448 
1792 
35840 


= I 

28 

112 

9240 


4 


= 1 

20 


.. 



20. By this weight are weighed gold, sUver, jewels, and 

The standard troy pound of the United States, as deter- 
nined by Mr. Hassler, is the weight of 22.794377 cubic 
ncbes of distilled water weighed in air. Hence, the pound 
.8 less than the pound avoirdupois. 



Gl^n^ 


Psnnyweighls. 


Ounce,. 


P<™.rt,. 


gr. 


PB/. 


». 


;*. 


24 
480 

6760 


~20 
240 


"l2 


= 1 



7000 troy grains ^^ 1 lb. avojrdupoia. 
175 troy pounds = 144 lbs, " 
175 troy ounces = 192 oz. 
437^ troy grains ^= 1 oz. " 

QoEffT. — Eegeat tha table of avoirdupoie weight. 20. What artiolea 
aro weighed by troy weight 1 What ia the Blandard troy pound of the 
United States ? Ia it greater or less than the avoirdupois pound I Repeat 
Uie table of troy weight. How does it compare with avoirdupois weight 1 
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OF THE DENOMINATION ( 



21. This weight ia used by apothecaries and druggists in 
mixing their medicines. They, however, buy and sell their 
drugs by avoirdupois weight. The pound and ounce are the 
same as the pound and ounce in troy weight. The difference 
between the two weights consists in the different divisions 
and subdivisions of the ounce. 



Gmln,. 


Scuplc. 


Dfinii. 


Ounues. 1 Pound. 1 
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I 


ft 


SO 
60 

480 
5760 


= 1 
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S4 


— 1 
8 
96 


12 





22. The foreign weights differ somewhat from ours. 

i pound avoirdupois, Enghsh — 27.7374 cubic inches dis- 
tilled water. 

1 pound troy, English = 23.815689 cubic inches distilled 



I livre ~ 16 onces — 1.0780 lb, avoirdupois. 

1 once = 8 gros = 1.0780 oz. 

1 gros — 72 grains ^ 58.9548 grains troy, 

l^ain. = 0.8188 

Quest.— ai. By mliom is apothecaries weight used? By what weight 
Jo dniggists buy and koU their drugs? In what reBpectB iB tlie weight 
similar lo Iroy? In wliat is the difference? Repeat the table of apollie- 
caiiee weight. 32. What is the ralue of the EngLeh pound avaiidxpiHs 1 
Of the English pound troyi What is the old French system of weights? 
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23. The basis of this systein of weights is the weight in 
vacuo of a cubic decimetre of distUIed. water. This weiffht 
ia called a kilogramme, and is the unit of the French system. 
It is equal to 2.204737 pounds avoirdupois. (For the value 
of a decimetre, see table of linear measure, French, page 29.) 
The one-thousandth part of a kilogramme is called a gramme, 
and the one -thousandth part of a gramme is called a milli- 
gramme. 

The divisions are made on the decimal principle, and 
are of the following denominations : 
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COMPARISON OF WEIGH 


TS. 


English, 


1 pound 


= 1.000936 


pounds avoirdupois. 


French^ 


1 kilogramn 


le = 2.204737 


» » 


Spanish, 


1 pound 


= 1.0152 


1. (I 


Swedish, 


1 pound 


= 0.9376 


11 II 


Aaslrian, 


1 pound 


= 1.2351 


« 


Prussian, 


1 pound 


= 1.0333 


" " 



Quest.— 33. What 'a the basis af the new French syBtemT Repeal 
Ihe table. How do the weights of different oounliiea compai» with 
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OF THE DENOMINATION OF NUMBERS, 



ENGLISH WOOL WEIGHT. 

24. The following is the table of wool weight in England. 
As yet, many of the denominations have not been much used 
in this country ; but as we are now exporting wool to Eng- 
land, they must soon be generally introduced. 



Pound-. 


Cloves. 
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364 
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26 
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3 
34 


= 1 
IS 


= 1 



CLOTH MEASURE. 



25. Clolh measure is used by woollen and linen drapers. 
Hollands are measured in English ells, and tapestry by the 
French ell ; woollens, linens, silks, tape, &c., by the yard. 
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46 
U 
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-1 

3 
4 
5 
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1 


= 1 


= 1 





Qutxr. — 24 la Engliah wool weight yet in use ii 
tiie taUe of wool weight. 25. By whom is cloth m 
tollands measured? Tapestry t Repeat the table. 



,y Google 



26. This measure is used to measure distances, lengths, 
breadths, heights, depths, iScc. Gunter's chain is generally 
used by surveyors in measuring land. A standard measure 
has been adopted by the United Slates, copies of which are 
distributed in various parts of the country. This standard is 
a brass rod, one yard or 3 feet long. 
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27. The imperial standard yard of Great Britain is the one 
from which our yard is taken. It is referred lo a natinral 
standard, viz., to the distance between the axis of suspension 
and the centre of oscillation of a pendulum which shall vi- 
brate seconds in vacuo, in London, at the level of the sea. 
This distance is declared to be 39.1393 imperial inches ; that 
is, 1 imperial yard and 3.1393 inches. 

Quest. — 36. For what ifl long meaBuro vised? For what is Gonter'a 
chaia used? Repeat the table of long me&suie. ST. Wbat is tlie staji- 
dard of the English unperisl yard 1 What la its length 1 
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1 point = 0.0074 U. S. incliea, 

1 line = 13 points = 0.08884 

1 inch = 13 lines = 1.06604 

1 foot = 13 inches = 13.7925 

1 ell — 43 in. 10 lines = 46.738 " =1.298 yd 

1 toise — 6 feet — 76.755 " = 2.132 " 

1 perch (Paris) = 18 feet. 

1 perch (royal) ;= 33 feet. 

1 league (common) 25 to a degree = 3280 toises = 4861 

yards = 2.76 miles. 
1 league (post) = 3000 toises = 4364 yards — 2.43 miles. 
1 fathom {Brasse) = 5 feet French — 63.963 inches, or 5^ 

feet English, nearly. 
1 cable length = 100 toises,= 120 fathoms French = 106j 

fathoriis English. 
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28. The basis of the new French system of 
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or THE DECfUMINATlON OF NUUBEKS. 29 

measure of the meridiaa of the earth, a quadrant of which is 
10,000,000 metres, measured at the temperature of 32° Fahr. 
The multiples and divisions of it are decimals, viz. ; 1 me- 
tre = 10 decimetres = 100 centimetres — 1000 millimetres 
= 39.3809171 United States inches, or 3.28174 feet. 

Road measure. Myriametre ^ 10,000 metres. Kilometre 
= 1000 metres. Decametre = 10 metres. Metre ^ 0.51317 
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0.080 S. 150474 
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e the multiples and divJsioiiB of it I Repeat the table 
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Aaslrum, 
Prussian, 
RkiTielatid, 
Swedish, 

Spanish, 



OF THE DENOMINATION OF NUMBERS. 

1 foot = 12.448 U. S. inches = 1.03737 foot. 
>1 foot — 12.361 " " - 1.0300 " 

1 foot = 11.690 " " - 0.974145 " 
( 1 foot - 11.034 " " = 0.9195 " 
} league (royal) = 25000 Span. ft. = 4J miles i s 
( " (common)^ 19800 " = 3J " J | 



29, Square measure is used for measuring all kinds of 
superficies, such as land, paving, flooring, plastering, and 
every thing which has length and breadth- 
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FKBNCH SUPEKFICIAL MEASURE, OLD SVSTEM. 

1 square inch = 1.1364 U. S. square inches. 

1 arpent (Paris) =: 100 square perches, (Paris,) or 900 square 

toises i^ 4088 square yards, or f ths of an acre, nearly. 
1 arpent (woodland) = 100 square perches (royal) = 6108 

square yards, or 1 acre, 1 rood, 1 perch. 

Qdebt. — 39. For what is square meBsura used? Kepeat the table. 
What is the old French syelem of equate measure 1 
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r THE DEIfOUINXTION OF MUMBBRS. 



= 100 square metres — 119.665 square yards. 
= I decare. 10 decares =: 1 hecatare. 



30, Forty cubic feet of round timber, or 50 solid feet of 
square timber, make I ton. A cord of wood is a pile 4 feet 
high, 4 feet wide, and 8 feet long, and consequently contains 
128 solid feet. A eord foot is one foot in length of the pile 
which makes a cord. It contains 16 solid feet. 
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FRENCH SOLID 

cubic foot = 2093.470 cubic inches of the U. States. 

1 cubic decimetre = 61.074664 " " " 

1 stere = 1 cubic metre — 61074.664 cubic inches = 35.375 

cubic feet = 1.309 cubic yards. 






MEASURE ( 



; UNITED s 



31. The standard gallon of the United States is the win 
gallon, which measures 231 cubic inches, and contains, a 



QuKBT— What the new eyrtem? 30. How much timber inakee a tonl 
IVhat is B cord of wood? How many solid feet does it contnin? What 
«'B card foot? How many EOlid feet does it contain? Repeat the table of 
cubic or eotid measure. Repeat the tatde of Fiencli solid nieasuie. 31 
What ia Ihe atandard gallon of the United States? 



,y Google 
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iJetsrmined by Mr. Hassler, 8.; 
of distilled water. 
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32. The standard biishol of the United States is the Win 
cAejier bushel, which measures 2150.4 cubic inches, and con 
tains 77.627413 pounds avoirdupois of distilled water. 
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33. The British imperial gallon contains 10 pounds avoirdu- 
pois of distilled water weighed in air, and measures 277.274 
cubic inches. The same measure is now used fof liquids as 
for dry articles which are not measured by heaped n 



Quest.— Repeat the (able of liquid measure. 33. What a the standard 
busliBl of the tlnit*d States? How many cubic inches does it contain? 
Repeat th« table of dry measure. 33. What in the stajidard of tlie Brilbh 
iniperi&l gallon t 
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For the latter, the bushel is heaped in the I'orm of a cone, not 
less tliaii 6 inches high, the base being 9^ iuchea, 

French, 1 litre = 1 cubic decimetre — 61.074 U. S. cubic 
inches ^ 1.057 U. S. quarts, wiiie measure = 
1 .761 imperial pints of Great Britain. 
1 boisseau ^ 13 hires — 793.364 cubic iochea ^ 

3.4349 gallons. 
1 pinte = 0.931 litre — 56.817 cubic inches = 
0.98397 quarts. 
Spanish, 1 wine arroba = 4.3455 gallons. 

1 fanega(corn measure) — 1.593 bushels. 



S4. The following is the Eiigiiah beer 
all malt liquors and water are measured. 



Cubic luthij. 


1 


1 


1 

e, 
1 


i 

1 


i 


1 


1 


1 


1 


i 


S.in. 


ft. 


„. 


eai. 


fir- 


S. Sar. 


™. 


,... 


1. 


!«. 


34.659J 
69.318) 
377.274 
3495.466 
4S90.B33 
[l!(81.864 
14972,796 
19963.728 
J99457592 
59891.184 


2 

.1 

144 

888 
432 
576 
864 


36 
72 
144 

216 

432 
864 


9 

18 

54 
73 
108 
216 


2 
4 
6 
8 
12 


=1 

2 
3 

6 
12 


1' 

3 

6 


=1 


3 


= 1 

2 
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35. The foaowing is the English wine measure. All the 
denominations of it are not generally used in this country. 
By this measure all wines, brandy, nun, and distilled liquois 
are bought and sold. 











1 










^ 


i 






Cubic InchM. 


i 


1 


1 


1 

1 


1 


1 


1 


J 


1 


i 


P 


1 




*.■- 


,<- 1 ,t. 


t^. 


.... 


™. 


u,. 


„V 


kM 


P-- 


pi. 


,™. 


8.664 i 


= 1 


1 




















31.659 
























6S.318 


> 


8 ^1 




















277.374 


3i 


s; 4 


=1 


















2772.740 


330; 80' 4< 




















4990.933 


576 144' 7i 


It; 




— 1 














8734.131 


1009 253 136 


■-tH 


Jt-fV 


"? 














11645.508 


1344 336 16f 


4lf 


41 






— 1 










17468.363 


2016' 504 23i 


6:i 


fil^ 


31 


2 












33291.016 


2688 673 336 


K^ 




4? 


a^ 


3 


1! 








34936.534 


4033 1008, 50( 


lab 


]a* 






3 


V. 








B9873.048 


80643016 1008 


353[ 251 


14 


a 


6 


4 


3 


2 


=1 



36. Dry measure is used for all dry commodities, such as 
wheat, barley, beans, coal, oysters, &c. The following is 
the English table, all the denominations of which are not in 
general use in this country. The standard bushel is a cyl- 
inder 18.789 inches in the interior diameter, and 8 inches in 
depth, and consequently contains 2218.193 cubic inches. 



■tandajil bushel T How many cubic inches dees it contain T 
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J 






^ 






Culile incbes. 


s 




= 


sa 


3 


j= 


i 


a 










S 


O 


fi 




£ 


n 


6 


» 


& 


;^ 


S.iK. 


pi. 


!<- 




g^-l- 


.. 


tH. 




- 


.. 






34.6591^ 


= 1 






















i 


— 1 




















138.637 


< 


•, 




















S77.374 


^ 


1 


'. 


















554.548 


16 


^ 


4 


9, 
















2318.193 


64, 33 


U 


>■ 


4 


-1 












4436.384 


128 6^ 


:)■; 


Ifi 


8, 3 












8873.768 


256' 13S 


HI 


3y 














17745.536 


5131 256! 12E 


64 


33 8 


4 


V 








88737.(180 


J560 iS80' 64( 


■m 


160 40 












177465.360 


6120 2560 1280 


640 


330 80 


40 




10 


2 


=' 



37. By act of Parliimeut passed in 1831, all coals sold 
within 25 miles of the Post Office in London, are to be sold 
by weight. Onesack weighs2 cwt. or3241b9. ; consequently, 
10 sacks make I ton. Twelve sacks make a London chal- 
dron of 36 bushels, while it takes 79J bushels to make a 
Newcastle chaldron, as shown by the table. 



Founde 


P^tks 


Bu^hola 




Val>,or 


Lnndon 


„,„„ 


K«eK 


Srnw. 


i>hii 










■Irltes 




chald. 








18| 


— 1 




















4 


















334 


12 


3 


- 1 














673 


3f 


9 


a 
















14^ 


36 


ia 


4 












5036 


3U 


711 J 


a6i 


"if 


nf 


— 1 








47488 


354^ 


636 


«i« 


70| 


H 








66448 


302^ 


7S6 


363 


84 


21 


941 


HI -I 




949760 


50880 


12730 


4a40 


413J 353J 




so'^i im 


= » 



IS eelabliHlied by aut of Parlia- 
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Thi.d. 


Sec«.d.. 


M1.U..,, 


HOU... 


D»¥i. 


Weehs 


Month!. 


T^r. 


mr^. 


.... 


... 


*r. 


A.. 


„t. 


«.. 


Vr. 


60 

3600 

916000 

5184000 

36388000 

145153000 

1893456000 


60 

3600 

86400 

804800 

3419200 

31557600 


= 1 

60 

1440 

looeo 

40320 
525060 


= 1 

24 
168 
672 
8766 


7 
365j 


4 
52A 


~13t^ 





38, The whole days only are reckoned. The odd six 
hours, by accumulating for 4 years, make one day, so that 
every fourth year contains 366 days. This is called the 
Bissextile, or Leap year. The leap years may always be 
known by this, that the numbers which express them are 
exactly divisible by 4. Thus, 1840, 1844, 1848, &c., are 
all leap years. 

Although the year is reckoned at 365da. Ghr., it is in fact 
but 365da. 5Ar. 48m. 48i'ec., and the difference by acumula- 
ting for 100 years makes about 1 day, so that the centennial 
years, though divisible by 4, are not leap y^ears. 

The year is also divided into 12 calendar months, which 
contain an unequal number of days. 



th January - 


- 31 


February - 


- 38 




- 31 


April - 


- 30 




- - 31 




- 30 


July - - 


- 31 




- 31 


September • 


- 30 






November - 


- 30 


December - 


- 31 




Total 365 



QuEvr.— 38. Repeat [ha table of time. What is the length of a year 
What ia done nith (he quartet 0«M day? How do you determine tli 
leap yean 7 What yean that are divisible by four are aat l*ep years T 
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The- additional day, when it occur 
of February, so that this month ha 



, is added to the month 
I 29 days in the Leap 



Thirty days hath September, 

April, June, and November; 

All the rest have thirty-one. 

Excepting February, twenty-eight alone. 

But Leap year coming once in four, 

February ihen has one day more. 

;, SHOWING THE NOMBER OP BAVS FROM ANY 



From any 


T(,theMniefl.y. 


^;r 


.... 


F.b. 


U.C 


jipiii 


H., 


June 


Jul, 


... 


S.P. 


- 


No. 


D.1U 


January 


afi.1 


31 


fiS 


9(1 


ifld 


1.11 


ifli 


Sl« 


343 


373 


304 


334 


Jan. 


February 


itn< 


:{fis 


2> 


M 


«( 


lai 


i.M 


IHI 


31'. 


34S 


W! 




Feb. 




■M>f> 


am 


:iK.5 


31 


« 




las 


is; 


IH. 




■iih 


H7S 




AprU 


M7f. 


■M» 


:«i 


««!> 


•M 


HI 


»i 


iw 


15; 


IH? 


3H 


VAi 


April 


May 


24.5 


■i7t 


■Mh 


;«s 


■ma 


■M 


fii 


Hi 


la; 


l.-if 


im 


an 


May 




■,i\A 


u^ 


•rs; 


■MM 


Vi' 


HRft 


H( 


HI 


Hi 


IMV 


If.; 


IK- 




July 


IHA 


^ii 


■m:- 


■m 


tQ' 


;<:(f. 


Sti.' 


;ii 


«', 


H'. 


la; 


pw 


July 


August 


15i 


m 


uia 


'M 


ZTi 


a)M 


n;^ 


IHf 




fii 


Hi 


isi 




Sept. 


IS-i 


If.:- 


iHI 


MV 


H; 


M7;- 








;tr 


fil 


HI 


Sept. 


October 


fli 


la; 


l.'i] 


IfiS 


3ii 


34.= 


a7f 






1(i5 


:ii 


Rl 


3ct. 




(<l 


H-, 


i-^r 


Ifil 


IK1 


iVi 


34i 


37? 


so^ 


VM 


ifif 


3( 




Dec. 


ai 




uo 


lai 


isl 


i«a 


iiiiii 


MS 




ii}i 




365 


Dec. 



39. The months counted from any day of, are arranged in 
the left hand vertical column ; those counted to the same day, 
are in the upper horizontal line ; the days betvireeu these 
periods are found in the angle of intersection, in the same 
way as in a common table of multiplication. If the end of 
February be included between the two points of time, a day 
must be added in leap years. Suppose, for example, it were 

QnEsT. — 38. What are the calendar months T How many days does each 
c&ntaiu? What is done with the odd day in leap yearl Repeat the veise 
ivhioh indieales the number of days in each month of the year, 33, What 
IB the object of this table ? 



,y Google 
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required to know the number of daya from the fourth of.March 
to the fifteenth of August. In the left hand vertical column 
find March, and then referring to the intersection of a hori- 
zontal line drawn from March, with the column under August, 
we find 153, which is the number of days from the fourth 
(or any other) day of March to the fourth [<rr same) day of 
August ; but as we want the time to the fifteenth of August, 
11 days {the difference between 4 and 15) must be added to 
153, which shows that 164 is the number of days between 
the fourth of March and the fifteenth of August. 

Again, required the number of days between the tenth of 
October and the third of June, in the following year. Oppo- 
site to October and under June, we find 243, which is the 
number of days from the tenth of October to the tenth of June ; 
but as we sought the time to the third only, which is 7 days 
earlier, we must deduct 7 from 343, leaving 23G, the number 
of days required ; and so of others. 





»=-3s3t 




60 seconds, 1 minute 

60 minutes, I degree 

15 degrees, ^ sign of the zodiac - - - 
30 degrees, 1 sign of the zodiac - 
90 degrees, 1 quadrant - - - . 
4 quadrants, or 360 degrees, 1 great circle - 


= 4 seconds. 

— 4 minutes. 
= 1 hour. 

— 2 hours. 



40. Every circle is supposed to be divided into 360 equal 
parts called degrees, each degree into 60 equal parts called 
minutes, and each minulo into ,60 equal parts called seconds. 
For astronomical purposes, the circumference of the circle is 
also supposed to be divided into 12 equal parts, each of which 

Qtjebt.— How do you find the number of days from the fourth of Mareb 
to tliB fifteenth of August 1 What is the number of days from the tenth of 
October to the third of June? Also tiie same in a leap ytarf 40. How 
H any cui;le Boppoeed to 1» divided? What is a sign, or sign of tho iodini:? 
lUpeal Ibe table. 
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s called a sign. The characters which mark these divisions 
ir« Bs follows : 



circumference, sign, degree. 



41. For various things 






12 things make 


1 dozen. 


13 dozen .... 


1 gross. 


12 gross, or 144 dozen - 


1 great gross. 


30 things make 


1 score. 


112 pounds .... 


1 quintal of fish. 


24 sheets of paper - 


1 quire. 


20 quires - • - - 


1 ream. 


2 reams .... 


1 bundle. 


A sh et folded in two leaves is called a folio. 


" folded in four leaves 


a quarto, or 4Io. 


" folded in eight leaves . 


an octavo, or Svo. 


" folded ia twelve leaves - 


a duodecimo, or 13ino 


" folded in eighteen leaves - 


an 18mo. 


DIMENSIONS -OF DKAWING PAPER. 


Demy, 1 ft. 7^ in 


by 1 ft. 3J in. 


Medium, 1 ft. 10 in 


by 1 ft. 6 in 




Royal, 3, ft. in 


by 1 ft. 7 in 




Super Royal, 2 ft. -3 in 


by 1 ft. 7 in 




Imperial, 2 ft. 5 in 


by 1 ft. 9i in 




Elephant, 2 ft. 3^ in 


by 1 ft. lOi in 




Columbia, 2 ft. 9J in 


by 1 ft. 11 in 




Atlas, 2 ft. 9 in 


by 2 ft. 3 in 




Double Elephant, 3 ft. 4 in 


by 2 ft. 3 in 




Antiquarian, 4 ft. 4 in 


by 3 ft. 7 in 
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42. We have seen (Art. 10) that when figures are writien 
by the side of each other, thus, 

8562041 3047-23 
the language implies that the unit in each place is equal 
to ten units of the place next to the right ; or that ten units 
of any one place make one unit of the place next to the left. 

43. When figures are written thus, 

£ *. d. far. 

4 17 10 3 
the language implies, that four units of the lowest der 
tion make one of the second ; twelve of the second, o 
third ; and twenly of the third, one of the fourth. 

44. When figures are writien thus, 

T. cwt. qr. lb, oz. dr. 

27 17 2 27 11 10 
the language implies, that 1 6 units of the lowest di 
make one of the second ; 16 of the second, one of the third j 
28 of the third make one of the fourth ; four of the fourth, one 
of the fifth ; and 20 of the fifth, one of the sixth. 

All the other denominate numbers are formed on the same 
principle ; and in all of them we pass from a lower to the nexi 
higher denomination by considering how many units of the 
one make one unit of the other. 

45. In our written language, each of its elementary letters 
has a particular signification, which must be learned as a first 
step. We next learn to place these letters in the form of 
words, and then what may be done by using these words in 
connection with each other. 

Quest. — 13. When figures are wrillen by the rade of each othsr, what 
does the language imply? 43. When figures are written wilh the mark 
£ s. d. far. placed over them, what does that language imply? 44. When 
figiireH are written with T. cwt. qr. lb. os. dr. placed over them, what re- 
lation exists between the orders of their units? How do we always pam 
from one denomination of denominate numbers to another? 45. How do 
we learn a common language ? 
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So in figures : we first leain what each figure expresses by 
itself, and then what it is made to express in all the various 
ways in which it may be written. We thus learn the lan- 
guage of figures. 

46. Let us give a ftiw examples of the changes which are 
produced in the signification, by changing the places of let- 
ters and figures. 

In common language, was, is a known word. 

But the same letters also give saw, an instrument. 
Also, 375 expresses, three hundred and seventy-five ; 

but 573 expresses, five hundred and seventy -three. 

It may be well lo observe that the same letter has ihe same 
name, and generally represents the same sound wherever 
it may fall in a word. So, likewise, the same figure always 
expresses the same number of units, wherever it may be 
placed. Thus, in the example above : in the first number, 
5 expresses five units of the first order, and 3, three units 
of the third. In the second number, 5 expresses five units of 
the third order, and 3, three imits of the Ifrst order. The 
value of the unit, however, always depends on the place of 
the figure. 



OF REDUCTION. 
47. Reduction is changing the denomination of a number 
from one unit to another, without altering the value of the 
number. Thus, if we have 2 tens, and wish lo reduce them 
to the denomination of units of the first order, we nmltiply by 
10, or add one ; this gives 20 units of the first order, which 
are equal to 2 tens. 

QuEBT.— How mUBt wB Uam the language of figures 7 46. Give Boma 
examples of the changes in signifTcation which are produced by altering the 
places of lettera and figures. Has the same letter always the same name 
and souad ? Has the same figure always the same name ? Does it always 
express the some number of unitsT Does the value of the unit expressed 
remain the eame? On what does it depend? 4T. What is reduction? 
How are tens reduced to uiuts of the first order 7 



,y Google 



42 OF REDUCTION. 

If, on the contrary, we wish to reduce 300 to units of the 
second order, we divide by 10, and the quotient is 30 units 
of the second order, which are equal to 300. Had we wished 
to reduce to units of the third order, we should have divided 
by 100, giving 3 for the quotient; hence, reduction of de- 
nominate numbers is divided into two parts ; 

1st. To reduce a number from a higher denomination to a 
lower ; and 

3d. To reduce a number from a lower denomination to a 
higher. 

The first reduction is effected by beginning with the number 
in the highest denominatioa. Multiply this number by the value 
of its unit expressed in units of the next lower denomination, and 
add to the product the number in that denomination. Proceed 
in the same manner through all the denominations to the lowest. 

The second reduction is effected thus : Divide the given 
number by so many as Tnake one of the denomination next 
higher ; set aside the remainder, if any, and proceed in the same 
manner through all the denominations to the highest. 

Thus, in the first, if we wish to reduce 
£ s. d. 
3 U 4 
to pence, we first multiply the £3 by 20, which gives 60 
shillings. We then add 14, making 74 shillings. We next 
multiply by 12, and the product is 888 pence. To this we 
add -id., and we have 892 pence, which are of the same 
value as £3 14*, 4d. 

If, on the* contrary, we wished to change 892 pence lo 
pounds, shilhngs, and pence, we should first divide by 13 : 
the quotient is 74 shillings, and 4d. over. We again divide 
by 20, and the quotient is £3, and 14*. over; hence, the re- 
sult is £3 14s. 4i., which is equal to 892 pence. 



QUEOT.— HowwUlyou 


reduce unilB of the first order to those of the aeo. 


ondT Howtolhoee of 


the third? To those of the fourtht Into how 


many parts is reduction 




effect the firat reduction? 


How do you effect the Becood J 
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in the same mannei 



OF REDUCnON. 



all the denominate numbers, a 



1. In £5 5s., 
shillings, pence 
things? 



how many 
and far- 



105 shillings. 

12 

1260 pence. 

4 
5040 



In 5040 farthings, how 
ma.ny pence, shillings, and 
pounds? 

4)5040 farthings. 
12)1260 pence. 
2|0)10J5 shillings. 
£5^5*. 

In this example, the reduc- 
tion is from a less to a greater 



Here the reduction is from 
a greater to a less unit. 

2. In 55 guineas, how many shillings, pence, and far- 
things ? 

3. Reduce £54 Us. OJi. to farthings. 

4. Reduce £77 lis, 10^^. to halfpence. 

5. Reduce £94 14s. Bd. to pence. 

6. Reduce £47 lis. 4d. to twopences. 

7. Reduce £34 11*. 9d. to threepences, and to pence. 

8. In £108 Us. 6d., how many sixpences? 

9. How many crowns, half-crowns, shillings, sixpences, 
pence, and farthings are there in £54 ? 

JO. Reduce £74 13s. 9;^. into shillings, threepences, and 
farthings. 

11. In 11520 farthings, how many pence, shillings, and 
pounds ? 

12. In 17880 pence, how many pouads ? 

13. Reduce 100000 farthings into guineas. 

14. In 50400 halfpence, how many pounds? 

15. la 12050 shillings, how many crowns and pounds ? 

16. Reduce 3U040 pence into shillings, crowns, and 
pounds. 
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17. Reduce 17lb. boz. troy weight to grains. 

18. Reduce 6720 grains to ounces. 

19. In 14 ingots, or bars of silver, each weighing lloz. 
lOpwt., how many grains ? How many in one ! 

20. How many grains of silver in 4lb. Boa. 12piet. apd 
IgrJ- 

21. How many pounds, ounces, pennyweights, and grains 
of gold in 704131 grains? 

23. How many of each denomination in 351262 grains 1 

23. In 251b, apothecaries weight, how many ounces, drams, 
scruples, and grains T 

24. In 907930 grains, how many ounces and pounds? 

25. In 15ib 1| 13 Ig 2gr., how many grains? 

26. In 174947 grains, how many pounds? 

37. In 16Ri 105 13 143 7^r., how many grains? 

28. In 13 tons, avoirdupois weight, how many pounds? 

29. In 31 3601b. of iron, how many tons ? 

30. In 375cwl. 292tb. of copper, how many pounds ? 

31. Reduce 740900o^. into cMs. and tons. 

32. In 9T. IQnot. 3gr. 21lb. \Aoz., how many ounces? 

33. In 14478406O2., how many tons, etui., qrs., lb., oz., 
and drs. ? 

34. In 314 yards of cloth, how many nails ? 

35. In 576 French ells, how many yards ? 

36. Reduce dlyds. 3qrs. to English ells. 

37. In 57 pieces of cloth, each 35 elis Flemish, how many 
ells English and nails ? 

38. In 14 bales of cloth, each 17 pieces, each piece 56 
ells Flemish, how many yards, ells English, and ells French ? 

39. In 471 miles, long measure, how many furlongs and 
poles? 

40. In 133300 yards, how many miles ? 

41. In 50 miles, how many yards, feet, inches, and barley- 

42. Reduce 37ffl!. 7/ur. 37rd. Gyd. 5ft. to feet. 

43. How many barleycorns will reach round the earth, 
each degree being 69i niiles ? aud how many quarters of 
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barley are contained in such a number of barleycorns, ad- 
mitting 7932 barleycorns to fil!.a pint ? 

44. In 77 A. IR. liP., land measure, how many perches ? 

45. In 17280 perches, how many acres? 

46. In 50^. 3R. iOP. Qsq.yd. 789sq.ft., how many sqnare 
feet? 

47. In 175 square chains, how many square rods? 

48. In 14976 perches, or square rods, how many acres! 

49. In 83789263jP.., how many square miles ? 

50. In 28 tons of round timber, how many solid inches ? 
5!. In 155 cords of wood, how many solid feet? 

52. In 17 corda of wood, how many solid inches? 

53. In 56320 solid feet, how many cords ? 

54. Reduce 349938 cord feet to cords. 

55. In 32hhds., wine measure, how many quarts 1 

56. In 3276 gallons, how many tuns 1 

57. In 75khds., how many pints ? 

58. In llhMs. of brandy, how many half-ankers 1 

59. In lOtiins 2hhds. ISgals. of wine, how many gills f 

60. In 98 hogsheads of ale, how many pints 1 

61 . In 38 butts of porter, how many pints ? 

62. In 516 barrels of beer, how many half-pints ! 

63. How many gallons of beer are contained in 50 barrels ? 

64. In 44 quarters of corn, how many pecks ? 

65. In 30720 quarts, how many lasts? 

66. How many sacks in 103 London chaldrons and 12 
bushels of coal ? 

67. How many seconds in a year of 365da. Qhr. ? 

68. How many seconds in 6 years of 365da. 23hr. 57m. 
39sec. each ? 

69. In 7569520118 seconds, how many years of 365 da 
each? 

70. In 5927040 minutes, how many weeks ? 
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ADDITION. 



numbers, is a number which 
ore, as are fov/nd in all the 



i total 



48. The stem of two or i 
contains as many units, and 
numbers added; and 

Addition is the process of finding the sum 
of two or more Kumbers. 

If 3 be added to 5 their sum will be 8, and the vinil of the 
number 8 will be the same.as the unit of the numbers 3 and 5. 
The numbers 3 and 5, which are thus added, must have the 
same unit ; for, if 3 denoted tens, and 5 expressed units of 
the first order, their sum would neither be 8 tens nor 8 sim- 
ple units. So if 3 expressed yards, and 5 feel, their sum 
B yards nor 8 feet. 



would neither b 



49. Small numbers may be added mentally ; but it is not 
convenient to add large numbers without first writing them 
down. How are they to be written ? 

If we place one above the other, units operation. 

of the same kind wiU fall in the same ver- 
tical line, and the units of the same order 
will fall directly under each other in the 



Again, let it be required to ai 
In the first number there are 4 
tens, and 3 hundreds. In the second, 5 
imits, 3 tens, and 6 hundreds. Let the fig- 
ures of each order of units be placed under 
those of the same order, and added i their 
sum will be 9 units, 5 tens, and 9 hundreds, 
or nine hundred and fifty-nine. 



igethet 324 and 635. 



635 
Simi 959 



i tbe.81 



I of *■ 



Quest,— 48. Wlat ii 
addition ! Wliat nuubers can be blended mU> 
BToall numberB be added t Bow ars mimberB n 



e nmnberst What ia 
: eutn ) 49. Euw may 
t«D dovD far odditioa t 
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50, Add together the numbers 894 and 637. 

Write the numbers thus - - - ■ - 894 

1 637 

And draw a line beneath them ... 

sum of the column of units ... - 11 

sum of thecolumn of tens ... - 12 

sum of the column of hundreds ... 14 

Sum total 1531 

In this example, the sum of the units is 11, which cannot 
be expressed by a single figure. But 11 units are equal to 
1 ten and 1 unit; therefore, we set down 1 in the place of 
units, and 1 in the place of tens. The sum of the tens is 1 2. 
But 12 tens are equal to I hundred, and 3 tens ; so that 1 is 
set down in the hundred's place, and 2 in the ten's place. 
The sum of the hundreds is 14. ■ The 14 hundreds are equal 
to 1 thousand, and 4 hundreds ; so that 4 is set down in the 
place of hundreds, and 1 in the place of thousands. The 
sum of these numbers, 153], is the sum sought. 

The example may be done in another way, thus : 
Having set down the numbers, as before, 
we say, 7 and 4 are 11 : we set down 1 ^''^qm""'' 

in the units place, and write the 1 ten Bl- 

under the 3 in the column of tens. We ii 

thensay, 1 to 3ia four, and 9are 13. We 1531 

set down the 3 in the tens place, and write 
the 1 hundred under the 6 in the column of hundreds. We 
then add the 1, 6, and 8 together, for the hundreds, and find 
the entire sum 1531, as before. 

When the sum in any one of the denominations exceeds 
10, or an exact number of tens, the excess must be written 
down, and a number equal to the number of tens added to the 
next higher denomination. This is called carrying to the 
next column or higher denomination. The number to be car- 

mofthennitB? What of the tons T What 
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r re me inhere d and 



!1 hg pi 



375,6321, and 598? 

d OPEBATION. 



\i 



i d I 



lie 



pi b 1 w, h 11 gu d ach column show; 

how many are to be carried to the next high 
Beginners had better set down the numbers 
in the examples. 



3.) 



(3.) 

9841672 

793139 

888933 

Sum 11523734 



52. Let it be required to find the sum of £14 7s. 8d. dfar., 
and £6 18s. 9d. Ifar. 

We write down the numbers, as before, so that units of 
the same value shall fall under each other. Beginning with 
the lowest denomination, we find the 
sum to be 5 farthings. But as 4 far- 
things make a penny, we set down 
the 1 farthing over, and carry 1 to 
the column of pence. The sum of 
the pence then becomes 18, which 
make 1 shilling and 6 over.. Set down the 6, and carry 1 to 
the column of shillings, the sum of which becomes 26 ; that 
is, 1 pound and 6 shillings. Setting down the 6 shillings and 



£ 

14 
6 


miATION. 

.. J. /a 
7 8 3 
18 9 2 


21 


6 6 1 



Quern.— How may the unifa to ho carried he diBposed of? 51. How 
will you remember how many are to bs carried from cue column to an 
other? 53. EUptain the manner of adding pouikds, ahillinga, and pence, 
imd of paarant; &om one denommation to another. 
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carrying I to the column of pounds, we find the entire sum to 
he £21 6s. 6d. Ifar. 

53. Hence, for the addition of all numbers, 

Write down the numbers so that units of the same denomi- 
Ttation shall fall in the same column, and draw a line beneath 
them. 

Add up the units of the lowest denomination, and diiride their 
sum by so many as make one of the denomination next higher. 
Set down the remainder and carry the quotient to the next higher 
denomination, and proceed in the same manner through all the 
denominations to the last. 



54. The proof of an arithmetical operation is a second 
operation, by means of which the first is shown to be correct. 

Addition may be proved by adding all the columns down- 
ward. It may also be proved by dividing the numbers to be 
added into two parts, adding each of the parts separately, and 
then adding their sums. If the last sum is the same as that 
of al! the numbers first found, the work may be considered 
right. 





EXAMPLES. 


182796 


182796 32160 


143274 


U3274 47047 


32160 
47047 


Partial sums 326070 79207 


Sum 405277 


326070 1st partial sum. 
79207 2d 




Proof 405277 



Qucn'.— 53. What is the general rale (or addition 1 54 What i« the 
praaf of bq arithmetical operation 1 Wliat is ths lirat method of provii^ 
>ddiUon7 What the stoond ? 
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(1-) 


(2.) 


(3.) 


34578- 


22345- 


23456-. 


'3750 


67890 


78901 


87 


8752 


23456 


338 


340 


78901 


17 


^ 350 


^ 23456 


327 


78 


78901 


Sums total 






Partial sums 4509-^ 


77410- 


283615 J 


Proofs 33087 


99755 


307071 


(4.) 


{5.) 


(6.) 


672981043 


1278976 


8416785413 


67126459 


7654301 


6915123460 


39412767 


876120 


31810213 


7891234. 


723456 


7367985 


109126 


31309 


654321 


84173 


4871 


37853 


72120 


978 


2685 



7. Add together six tens, fourteen hundreds, seven ihwi- 
sands, nine ten thousands, forty-five millions, and six thou- 
sand seven hundred and fifty-one. 

8. What is the sum of six hundreds, eight units of the fifth 
order, thirteen of the sixth, twenty of the second, forty of the 
third, and two billions, three millions, four trilhons, two hun- 
dred and twenty-one thousand seven hundred and fifty-five 1 

9. What is the sum of eight hundred units of the first or- 
der, sixty of the second, one thousand of the third, ninety-nine 
of the fourth, one hundred of lie fifth, six trillions, one bil- 
lion, forty-nine thousand eleven hundred and sixty-one 1 

10. What is the sum of three hundred and forty units of 
the third order, seven thousand sis hundred and fifty of the 
fourlli, three millions of the second, and six trillions seven 
hundred and ninety-nine of the first 7 

H. Collect together into one sum, two hundred and seven- 
ty-eight millions four thousand sis: hundred and sixty-nine ; 
seventy-six billions four hundred and fifty-eight millions four 
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hundred and seventy-five thousand five hundred and two ; fifty- 
billions three hundred millions ; four hundred and aeventy- 
two millions four thousand five hundred and fifty-five ; nine 
millions seven hundred thousand three hundred and two ; 
twelve millions three hundred thousand four hundred and 
sixty-one ; two hundred millions four hundred thousand and 
four i eight hundred millions seven hundred and forty-nine 
thousand seven hundred and ninety-nine ; two hundred and 
six millions four hundred and forty thousand and thirty-four. 

12. Find the sum total of five billions six hundred and 
forty-nine millions three hundred and seven thousand and 
sixty ; nine hundred and forty millions three hundred and 
seventy-four thousand vx hundred and eighty-one ; nine bil- 
lions eight hundred and seventy-six millions five hundred and 
forty-three thousand two hundred and ten ; one hundred and 
twenty-ihree millions four hundred an^ fifty-six thousand 
seven hundred eighty-nine ; five billions three hundred mil- 
lions seven hundred and seventy-seven thousand seven hun- 
dred and seven. 

13. Add together seven hundred and four biiliona three 
hundred and sixty-millions five hundred and thirteen thousand 
and forty-two ; sixty-four billions seven hundred andninety- 
three millions six hundred and twenty-nine thousand five 
hundred and forty-eight ; six hundred and ninety-nine billions 
six hundred and ninety-nine millions eight hundred and sixty- 
five thousand seven hundred and seventy-five. 

14. Collect together and find the sum of fifty-eight billions 
nine hundred and eighty-two millions four hundred and eighty- 
seven thousand six hundred and fifty-four ; seven hundred 
and forty billions three hundred and fifty millions five hun- 
dred and forty thousand seven hundred and sixty ; four hun- 
dred and twenty-five billions seven hundred and three millions 
four hundred and two thousand six hundred and three ; thirty- 
four billions twenty millions forty thousand and twenty ; five 
hundred and sixty billions eight hundred millions seven hun- 
dred thousand and four hundred. 



,y Google 



ADDITION. 



(15.) (16.) (17.) (18.) 

987,046 $950,60 $109,049 $8704,067 
21,846 107,27 691,027 7504,61 



19. What ie the sum of 6 eagles 15 dollars 75 cents 5 mills, 
+ 4 eagles 100 dollars 30 cents 8 niLlls, + 607 dollars 8 cents 
1 mill, + 407 eagles 604 dollars 89 cents 9 mills ? 

20. What is the sum of 47 eagles 207 dollars 51 cents 
8 mills, + 4 eagles 49 dollars 1 cent 1 mill, + 1000 eagles 
40009 dollars 16 cents 9 mills, + 691 eagles 9791 dollars 
14 cents 3 inills ? 



(21.) 
£ s. d. 


(22.) 
JS s. d. 


(23.) 
£ s. d. 


(24.) 
£ s. d. 


149 14 7^ 
37 11 9f 


14 11 3i- 

19 18 10 


14 19 41 
17 11 10 


14 10 4^ 

77 18 3 


64 14 7 


77 n 3J 


39 18 HI 


14 13 9^ 


104 19 li^ 


49 14 7 


19 14 9 


67 12 4| 


64 13 10 


16 18 4» 


19 15 11| 


9 11 10 


174 19 lif 


17 15 10 


18 19 10 


18 10 5 


47 14 101 


1 14 9J 


77 19 Ui 


17 19 4 


39 15 11^ 


6 18 lOf 


14 11 10^ 


19 10 4 


(25.) 
lb. oz.pwt. 
174 11 19 


(26.) 
0^. pwl.gr. 
174 19 23 


(27.) 
lb. OS. f-mt. 
71 11 19 


(28.) 
os.pmt.g^. 
74 19 23 


74 10 13 


714 11 14 


64 8 14 


64 14 17 


944 9 14 


714 D 18 


77' 


74 19 11 


74 11 19 


74 1 22 


14 3 11 


-66 13 9 


944 10 13 


■948 2 21 


64 2 9 


74 14 11 


74 11 3 


74 1 12 


74 1 14 


14 lO 3 


14 9 4 


715 3 14 


77 2 13 


19 11 14 


77 10 11 


714 18 16 


19 2 14 


17 10 13 
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(29.) (3. 

lb ! 3 S 

47 U 7 149 

94 10 6 714 

74 10 4 619 

75 9 3 74 



777 
948 



3 
749 


3 gr. 
3 19 


tti 
84 


11 


607 


1 18 


74 


10 


714 


3 17 


37 


5 


400 





19 


4 


74 


1 13 


74 


1 


715 


3 14 


79 


2 



(33.) 




(34.) 


(35.) 


(36.) 


T. cwt. 


</r. 


mot. 


qr.lb. 


qr. lb. oz. 


Ih. oz. dr. 


174 19 


■i 


174 


3 37 


44 27 15 


17 15 15 


74 14 


2 


714 


3 34 


74 36 14 


27 14 U 


714 13 


1 


149 


1 14 


19 14 13 


16 13 9 


718 16 


3 


719 


3 16 


74 19 14 


74 14 14 


734 15 


3 


407 


1 23 


66 37 13 


70 


714 14 


I 


149 


3 17 


74 19 10 


64 13 10 


70 13 


2 


714 


3 18 


14 18 11 


74 14 11 



(37.) (38.) (39.) (40.) 

yd. qr. na. E.E. qr. na. E. Fr. qr. na. E. Fl. qr. j 
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(41.) 
L. mi.fur. 


(42.) 
Fur. rd. yd. 


(43.) 
Rd. yd. ft 




(44., 
Ft. in. bar 


17 3 7 


147 39 5J 


177 5-t 2 




174 11 2 


14 1 6 


614 37 4f 


714 4| 1 




49 10 1 


74 1 7 


714 19 3i 


714 li 3 




74 11 2 


69 3 4 


674 17 1^ 


615 1 




64 g 1 


74 1 


719 27 2f 


714 \\ 2 




74 10 1 


69 2 1 


197 19 IJ 


719 H 1 




64 U 2 


74 1 2 


714 14 31 


437 2^ 1 




74 10 


94 3 


704 19 4f 


614 1^ 2 




64 9 1 


(45.) 

A. R. P. 


(46.) 
A. R. P. 


(47.) 
A. R. P. 




(48.) 
A. R. P. 


77 3 39 


714 3 39 


14 3 39 




174 3 39 


.64 3 37 


619 1 18 


74 1 19 




714 1 27 


74 1 34 


714 2 27 


64 3 14 




618 3 12 


64 3 19 


619 1 34 


74 1 18 




719 1 14 


74 1 18 


719 2 37 


47 2 34 




734 2 11 


64 3 17 


719 1 34 


18 1 14 




715 1 24 


14 1 13 


615 3 14 


74 a 19 




639 2 14 


.74 2 11 


74 I 18 


34 1 14 




714 3 24 


(49.) 
Tu» hhd. gal. 


(50.) 

Pun. gal qt. 


(51.) 
Tieree gal. 


<?'■ 


(52.) 
Gal. qt.p. 


714 3 63 


714 83 3 


74 41 


3 


14 3 1 


614 3 61 


615 81 2 


64 40 


2 


74 3 1 


174 1 39 


714 74 1 


74 19 


1 


39 3 1 


164 2 47 


614 18 2 


64 39 


2 


17 1 


274 1 49 


713 75 


74 40 


1 


19 2 


175 3 37 


614 17 1 


69 19 


1 


77 1 1 


375 1 49 


715 14 3 


17 39 


2 


39 3 1 


714 3 61 


719 38 2 


18 41 


1 


14 1 1 
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(63.) (54.) 

Bur. fir. gal. Bar. jir. gal. 

1\' .i % 73 3 7 

14 2 7 69 2 6 

16 1 4 14 1 7 

17 1 3 39 2 2 



41 3 6 37 1 4 
37 1 5 19 1 3 



{55.) 

HKd. gal. qt. 

714 47 3 

614 44 1 

374 43 2 

157 41 1 

719 43 1 

374 41 2 

174 12 1 

19 13 2 



(56.) 

Hhd. gal. qt, 

714 53 3 

415 47 2 

714 19 1 

614 27 1 

715 51 2 
714 37 2 

615 19 1 
714 18 2 





(57.) 


(58.) 


(59.) 




(60.) 


L.ch.bu. pk. 


Weys qr. bu. 


Qr. bu 


.pi. 


Scows. L.ch.hu 


14 31 3 


174 3 7 


149 7 


3 


74 


20 35 


74 31 2 


375 1 6 


715 3 


2 


49 


19 33 


64 30 I 


400 5 


649 1 


3 


64 


17 35 


74 37 -2 


371 1 4 


479 2 


1 


74 


14 10 


64 19 2 


634 2 3 


675 I 


3 


39 


13 9 


74 31 1 


719 1 2 


149 2 


1 


47 


16 3 


64 11 1 


149 2 1 


375 1 


2 


19 


17 4 


95 10 2 


375 1 3 


649 1 


3 


37 


18 34 


(61.) 


(63.) 


(63.) 


" 


~ 


(64.) 


Yr. mo.v,%. 


Mo. wk. da. 


Da. hr. 1. 


nin. 


Hr. 


min. see. 


737 13 3 


64 3 6 


714 23 


59 


647 


59 59 


347 il 2 


74 1 5 


74 14 


54 


137 


54 54 


618 10 1 


34 2 3 


64 21 


55 


375 


56 56 


374 9 3 


74 1 4 


74 13 


53 


714 


17 19 


175 3 1 


63 2 i 


69 13 


14 


615 


54 64 


714 13 3 


74 1 3 


74 13 


19 


714 


17 13 


615 10 1 


64 2 1 


37 11 


17 


613 


34 56 


714 3 1 


74 1 3 


16 ,12 


19 


634 


37 39 
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1. In J843, the number of acres of the public lands sola 
in the several states and territories was as follows : — In 
Ohio, 13338 acres, Indiana 50545, Illinois 409767, Mis- 
souri 436241, Alabama 178328, Mississippi 34500, Louisi- 
ana 102986, Michigan 12594, Arkansas 47622, Wisconsin 
167746, Iowa 143375, Florida 8318. What was the whole 
number of acres sold in the United States? 

2. The number of acres of the public lands sold in 1834 
was 4658218; in 1835, 12564478; in 1836,25167833. Ttte 
number sold in IS40 was 2236889; in 1841, 1164796; in 
1842, 1129217. How many acres were sold in the first 
three, and how many in the last three years 1 

3. in 1844, the school fund of Connecticut was invested 
as follows : in bonds and mortgages, $!695407,44 ; in bank 
stock, $221700 ; in cultivated lands, and buildings, $78367 ; 
in wild lands, $53493,75 ; in stock in Massachusetts, 9210 ; 
in cash, $3245,58. What was the whole amount of the 

4. ThB salaries of the English cabinet ministers are as 
follows : of the First Lord of the Treasury, £5000 ; of the 
Lord High Chancellor, £14000; of the Lord President of 
the Council, £2000 ; of the Lord Privy Seal, £2000 ; of the 
Secretaries of State for the Home, Foreign, and Colonial 
Departments, £15000; of the Chancellor of the Exchequer, 
£5000 ; of the First Lord of the Admiralty, £4500 ; of the 
Paymaster-general, £2500 ; of the President of the Board 
of Control, £2000. Required the sum of the salaries of the 
cabinet. 

5. What was the whole number of pieces coined in the 
United States' mint in 1835, there having been 371534 half- 
eagles, 131402 quarter-eagles, 5352006 half-dollars, 1952000 
quarter-doUars, 1410000 dimes, 2760000 half-dimes, 3878000 
cents, and 141000 half-cents? Required also the value of 
the whole number of coins executed in that year. 

6. The value of the imports during Mr. Monroe's second 
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, in 1821, $63585724; in 1822,883241541 ; 
in 1823, 877579267; in 1824, S80549007. The Talue of 
the exports in 1821, was $64974382 ; in 1822, $72160281 ; 
in 1823, $74699030; in 1824, $75986657. What was the 
amount of imports and the amount of exports in that term 1 
t 7. What was the population of the British provinces in 
North America in 1834, the population of Lower Canada 
being stated at 549005, of Upper Canada 336461, of New 
Brunswick 152156, of Nova Scotia and Cape Breton 142548, 
of Prince Edward's Island 32292, of Newfoundland 75000 ? 
* 8. What was the population of Brazil in 1819, there having 
been of whites 843000 ; of free people of mixed blood, 426000 ; 
of Indians, 259400 ; of free negroes, 159500 ; of negro staves, 
1728000 ; of slaves of mixed blood, 202000 1 
' 9. The imports into France, in 1826, were valued at 
564728392 francs; in 1827, at 565804228 francs; in 1828, 
607677321 francs; in 1829, 616353397 francs; in 1830, 
638338433 francs; in 1831, 512825551 francs; in 1832, 
652872341 francs; in 1833, 693275752 francs. What was 
the value of thw imports for those years ? 

10. The number of emigrants in 1837, from Great Britain 
to British North America, was : from England, 5027 ; from 
Scotland, 2394 ; and from Ireland, 32463. The number to 
the United States the same year was, from England, 31769 ; 
from Scotland, 1130; from Ireland, 33871. Required the num- 
ber of emigrants to each place, and the entire number, 

11. The consumption of coifee in Great Britain is stated 
to be 10500 tons a year ; in the Netherlands and Holland, 
40500 tons ; in Germany and the countries round the Baltic, 
32000 tons ; in France, Spain, Italy, Turkey in Europe, and 
the Levant, 35000 tons ; iji America, 20500 tons. What is 
fhe entire consumption of coffee in these countries ? 

13. The numbei of regular troops furnished by each of the 
states in the revolution, was as follows : New Hampshire, 
12497; Massachusetts, 67907; Rhode Island, 5908; Con 
, 31939; New York, 17781; New Jersey, 10726; 
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Pennsylvania, 25678 ; lifJaware, 2386 ; Maryland, 13913 ; 
Virginia, 26678; North Carolina, 7263; Soutti Carolina, 
6417; Georgia, 2679. What was the number of regular 
troops engaged during the war ? 

13. The revenue of the post-office at Albany, for the fourth 
quarter of 1845, was $3697; at Baltimore, $10339; at 
Brooklyn, N. Y,, $1279 ; at Bangor, Me., $1107 ; at Buffalo, 
$2339; at Cincinnati, $6103 ; at Detroit, $1007 ; at Hart- 
ford, $1239; at Louisville, $1946; at Mobile, $4199; at 
Nashville, $1 194 ; at Newark, N. J., $1026 ; at Norfolk, Va., 
$1175; at Petersburg, Va. ,81090: at P]inadelphia,$21642 ; 
at Pittsburg, Pa., $3612 ; at Providence, $3046 ; at Roches- 
ter, N. Y., $2606; at Springfield, Mass., $1031 ; at Troy, 
N. Y., $1883. Wliat was the total amount of revenue received 
from these post-offices 1 

14. The list of vessels in the British navy, on the 1st of Jan- 
uary, 1846, was as follows ; sailing vessels in ' commissioti' 
and in 'ordinary,' 361; sail vessels building, 42; steam 
frigates, 11 ;. steam frigates building, 13; other steam vessels, 
88 ; steam vessels building, 8 ; steam packets, 25 ; receiving 
and quarantine vessels, transports, &.C., 13-f. What is the 
whole number of vessels, and what the number of each kind? 

,15. The deposites of gold for coinage at the mint in Phila- 
delphia, in 1842, were: from mines in the United States, 
$273587; coins of the United States, old standard, $27124; 
foreign coins, $497575 ; foreign bullion, $158780 ; jewellery, 
$20845, The deposites of silver were : bullion from North 
Carolina, $6455 ; foreign bullion, $153527 ; Mexican dollars, 
$1085374; South American dollars, $36372; European coins, 
$272283 ; plate, $23410. What was the amount of gold do- 
posited ? What of silver ? And what the entire sum 1 

16. Of the public lands, there were ceded by the states 
of Virginia, New York, Massachusetts, and Connecticut, 
169609819 acre's; by Georgia, 58898533 acres; by North 
and South Carolina, 26432000 acres ; and 987852332 acres 
were purchased of France and Spain. Required the number 
of acres ceded and purchased. 
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17. The. population of New York city io 1840 was 313710 ; 
of Philadelphia, 2580a7 ; of Baltimore, 134379 ; of New Or- 
leans, 102193 ; -of Boston, 93383 ; of Cincinnati. 46338 ; of 
Brooklyn, 36333 ; of Albany, 33731 ; of Charleston, 29261 ; 
of Louisville, 31310; of Richmond, 20153; of St. Louis, 
16469. What was the whole number of inhabitants in tliese 
twelve cities T 

1 8. The following table exhibits the population of the sev- 
eral states and territories, at the taking of each census to 
1840. What was the population of the United States in each 
of those years ? 



8..U... 


noo. 1 1800. 


1810., 


IB30. 


leao. 


5M0. 


Maine - - - 


9fl54o!l51719 


238705 


398335 


399955 


601793 


New Hampshire 


1418991183763 


314360 


344161 


369338 


284574 


Vermont 


85416^154465 


317713 


335764 


880653 


391948 




378717|423945 
6^110' 69133 


473040 


533387 


610408 


737699 


Rhode Ialan<i - 


77031 


83059 


97199 


108830 


Connecticut - 


33814i;351003 


363043 


375303 


397666 


309978 


New York - 


340130:586756 


959949 


1373813 


1918608 


3438931 


New Jersey - 


184139'3I194]J 


249555 


277575 


330833 


373303 


Pennsylvania - 


434373;603365 


810091 


1049458 


1348333 


1734033 


Delaware - - 


59098 


64373 


73674 


73749 


76748 


78085 


Maryland - - 


319738 


341548 


380546 


407350 


447040 


470019 


V-irglnk - - 


748308 


880300 


974643 


1065379 


1311405 


1339797 


No h Ca oln 


393-51 


4-8103 


555500 


638829 


737987 


76S419 


Sou h Ca o na 


249073 


345191 


115115 


50 741 


581185 


594398 


Geogi 


8 548 


162101 


"Si 133 


340987 


516833 


691392 


4abna 






S0845 


127901 


309537 


590756 


Msa pp 




8850 


40352 


5448 


136631 


375651 


Lon s ana 






6556 


153407 


315739 


358411 


A. kansas 








14 73 


30388 


97574 




3 701 


0j602 61 27 


433813 


681904 


839310 


Ken u ky 


730 2 0955406511 


564317 


687917 


779828 


Oho 




45365 


330760 


681434 


937903 


1519467 


M hgan 






i 62 


8896 


31639 


313367 


Ind ana 




48 5 


245 


147178 


343031 


685866 


[Unu 






IS 82 


55 11 


157455 


476183 


Mssoa 






2 845 


6 586 


140445 


383702 


D olumb a 




14093 


"40 3 


33039 


39834 


43712 


Flor da 










3473U 


54477 


V, scons 












30945 


Iowa .. . - 


- 


- 


- 


■- 


- 


4311-2 
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19. The slave population of the states and territories, ac- 
cording to each census, is shown in the following table. 
Required the number of slaves in the United States at each 



sauei. 


1790. 


IBOO. 


i8ia 


leso. 


1830. 


1940. 


Maine - - - 




















New Hampshire - 


168 


8 








Q 


1 


Vermont 


17 





































Rhode Island - 


952 


381 


103 


48 


17 


5 


Conneoticnt - - 


2759 


951 


310 


97 


25 


17 


New York - - 


21394 


20343 


15017 


10088 


75 


4 


New Jersey - - 


11423 


12423 


10851 


7657 


3354 


674 


Pennsylvania 


3737 


1706 


795 


211 




64 


Delaware 


8887 


6153 


4177 


4509 


3392 


2605 


Maryland - - 


103036 


105635 


111502 


107398 


103294 


89737 


Virginia - - 


203427 


345796 


392518 


425153 


469757 


448987 


North Carolina - 


100573 


133396 


168924 


395017 


235601 


345817 


South Carolina - 


107094 


146151 


196365 


258475 


315401 


337038 


Georgia 


,29364 


59404 


105218 


149656 


317531 


3S0944 


Alabama - ■ 








41879 


117549 


253533 


Mississippi - 




3489 


17088 


33814 


65659 


1953 U 








34660 


690^4 




163452 










1617 




19935 


rennefcsee - 


3417 


13584 


44535 


80107 




183059 


KentULky 

Ohio 

Michigan 


11830 


40343 


80561 


126732 


165313 


183258 


I 


- 


24 


I 


32 


3 



Indiina 




135 


237 


190 




3 


Illmois - - - 






168 


117 


•747 


331 


Missouri 






3011 


10233 


25081 


58340 


Dist Columbia - 




3244 


5395 


6377 


6119 


4694 


Florida - - -- 










15501 


35717 


Wiaoonsm 












11 


Iowa 


- 


- 


- 


- 


~ 


10 



■ IndeoMd colored » 
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SUBTRACTION. 



55. SuBTRAOTioif is the process of finding the 
between two nmnbers. 

"When the numbers are unequal, the larger of the two is 
c^led the minuend, and the less is called the sublrakend, and 
their difference, whether they are equal or unequal, is called 
the rejnainder. 

When the nnrabers are small, their difference is apparent, 
and the subtraction may be made mentally. 

EXAMPLES. 

I . From 869 subtract 327 : that is, from 8 hundreds 6 tens 
and 9 units, it is required U> take 3 hundreds 3 tens and 7 

We begin at the right hand figure 
of the lower line, and say, 7 from 9 
leaies ■> set down the 2 under the 7. 
Proceed ng to the next column, we 
say i from 6 leaves 4 ; set down the 
4 a d then say 3 from 8 leaves 5. I- 
or true d fferen e between the numbers is 

" Fro 1 813 subtract 563. 

Beginning .with the lowest denomina- operation. 

tion, we say, 2 from 3 leaves 1. Xt the 843 

nest step we meet a difficulty, for we can- 563 

not subtract 6 from 4, If, now, we add 10 ^gV 

tens to the 4, (which are written in small 

figures above,) and 10 tens to the 6 directly under it, it is 
plain that the difference will not be affected, since both the 



OPERATION. 

869 Minuend 
327 SublralieiiA 
542 Remainder. 

ice, the remainder 
s 542. 



tred 



Quest.— 55. What is Eubtraction ) How many numbers 
in Bubtraceion? What are they cnlled? When the nuinbeis ere small, 
~ ' "' iw do we get over the diffi- 



1 Hubtraction be mada? 
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C2 SUBTKACTION. 

numhers are equally increased, but adding 10 tens lo the 
6 is the same thing as adding 1 to the 5 hundreds ; hence, 
loe may consider 10 to he added to any figure of the minuend, 
provided we add I to l/ie next figure of the subtrahend to the 
left. 

We can now go on with the subtraction ; for we say, 
G from 14 leaves 8. Then, 1 carried to 5 makes 6 : and 6 
from 8 leaves 2. Hence the remainder is 281 ; and all simi- 
lar examples are done in the sa 



17 1 21 10 



Remainder 1 17 27 



In this example we say, 10 ounces from 12 leaves 2. 
At the nest denomination we meet a ditEculty, for we can- 
not subtract 21 from 20. We add to the 20 so many units 
as make 1 unit of the next higher denomination^that is, 28, 
and suppose al the same time 1 unit to be added to that de- 
nomination in the subtrahend. We then say, 21 from 48 
leaves 27: then 2 from 2 leaves 0. in the hundreds we 
again have to add, after which we say, 17 from 34 leaves 
17 ; then we take 5 from 6, and have the true remainder. 
56. Hence, to find the difference between two numbers ; 
Set down ike leas number under the greater, so that unila of 
the same denomination shall fall in the same column, and he- 
ginning with the lowest denomination, subtract each from the 
one above it. When the units in any one denomination of the 
subtrahend exceed those of the same denomination in the mitm- 
end, suppose so many units added in the minuend as make one 
unit of the next higher denomination; after which add one lo 
the next denomination of the subtrahend, and subtract as before. 

quEST.~If you add 10 to any ligiire of the minuend, what will yon silil 
t<j the subtrahend 7 Gi. 3. How l> 
5li. Wliat IB the rule for subtractioi 
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SUBTRACTION. 



57. Add the remainder to the subtrahend, and if the sum 
is equal to the minuend, the work may be regarded as right. 
Or, subtract the remainder from the minuend, and the re- 
mainder thus found should be equal to the subtrahend. 



(1-) 



From 8 7 4 7 
take 6 7 9 



Rem. 
Proof 



3743 1 


£14 16s. 


k'U. 


19873 


6 17 


94 



4. From 47348406051320047 take 13456507031079054. 

5. From 19493899900056075 take 14954298990056076. 

6. From 500714960079690650 take 742350986470501. 

7. From 149348761340526465 take 48973024012394. 

{8.). (9.) (10.) (11.) 

From $374,674 $370,604 $137,04 $9196,004 
take 195,097 191,280 137,97 8496,049 

Rem 

12. What is the difference between $487,25 and $379,674 1 

13. What is the difference between $670,04 and one hun- 
dred and four dollars and 6 mills ? 

14. What is the difference between SlOOO and $14,003 ? 
(15.) (16.) (17.) (18.) 

lb. ,02. ;jic(. OS. pwt. gT. lb, oi.piet. oz.pwt.gr. 

14 11 9 74 12 ,13 173 3 10 17 10 20 
11 10 14 64 14 17 159 It 14 14 11 23 
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SUBTRACTION. 




(19.) 




{20.) 


(31.) 


(22.) 


ft s 


3 


S 3 3 


3 3 gr. 


ib S- 3 


144 10 


5 


27 4 1 


27 1 14 


74 10 5 


64 11 


7 


14 7 2 


14 19 


65 11 6 


(23.) 


■ 


(24,) 


(25.) 


(26.) 


T. cwt. 


<IT. 


Cn>t. (jT. lb. 


Qr. lb. oz. 


Xb. 02. dr. 


14 12 


2 


17 I 25 


143 22 12 


174 11 10 


1 14 


3 


14 2 27 


74 19 14 


39 12 !3 





(27.) (28.) (29.) (30.) 

Yd. qr. na. E.E. qr. na. E. Fr. qr. na. E. Fl. qr. n 

174 2 1 174 3 I 171 1 3 12 1 1 

39 3 2 49 4 2 74 5 2 10 2 ! 



(31.) (32.) (33.) (34.) 

. mi. fur. Fur. rd. yd. Rd. yd. ft. Ft. in. bar. 

12 4 13 34 3f^ 14 3f 1 17 II 2 

t 2 6 IS 39 5| 9 4| 2 14 IT 1 





(35.) 
A. R. P. 
12 1 33 

1 3 14 


(36.) 
A. R. P. 
112 1 31 

74 2 37 


(J7.) 
A. R. P. 
13 1 25 
10 3 39 


(38.) 
A. R. P. 
19 1 20 
14 3 31 





(39.) (40.) (41.) (42.) 

i« Mid. gal. pun. gal. qt. -Tier. gal. qt. Gal. gt.pt. 

7 2 54 147 14 3 14 1 3 34 3 

9 3 62 79 83 3 13 41 3 17 1 
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(43.) 
Bar.jiT.gal. 
14 3 5 
12 3 7 


(44.) (45.) 
BaT.jir.gal. Hhd. gal. qt. 
147 13 271 1 2 
39 3 8 49 47 3 


65 

(46.) 

Hhd. gal. qt. 

143 1 3 

79 52 3 





(47.) (48.) (49.) (50.) 

L.ch. ba. pk. Weysqr, bu. Qr. bu. pk. Scows. L.ch.b'U. 

74 31 3 17 3 1 147 6 3 47 1 12 

47 31 2 14 3 7 94 7 3 14 20 35 





(51.) 
Yr. Tno.wL 
17 11 2 
14 12 3 


(52.) 
Mo. wk. da: 
147 3 3 
19 2 4 


(53.) 
Da. hr. min. 
167 21 50 
19 23 54 


(54.) 
Hr. min. sec. 
147 50 51 
94 59 57 









55. A horse in his furniture is worth £52 10s. ; out of it, 
£24 lOff. Gd. How much does the price of the furaiture ex- 
ceed that of the horse ? 

56. What sum added to £11 14s. fllrf. will make £133 
U.t. and 9^.;.? 

57. A tradesman failing, was indebted to A £105 \9s. 
,ll(i., to B 150 guineas, to C £34 18.?. lOii., to D £;iOO 19.?., 

to E £700 14*. ^d. When this happened, he had cash by 
him to the amount of £50, goods to the amount of £360 14s. 
M., his household furniture was worth £24 1 U., his book- 
debts amounted to £94 14s. 8d. If these things were faith- 
fully givea up to his creditors, what did they lose by him t 

58. The great bell at Oxford, the heaviest in England, 
weighs IT. \lciot. iqr. ^Ib. ; St. Paul's bell at London weighs 
ST. 2cwt. 1 jr. %'ilh. ; and Tom of Lincoln weighs ^T. Ificirf 
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66 SUBTRACTION. 

'.if/r. I8tb. How much are these bells, together, inferior m 
weight to the great bell at Moscow, the largest in the world, 
which weighs 19eT. 2cwi. Iqr. ? 

59. An apprentice, who is 14 years, II months, 13 weeks, 
14 hours, 38 minutes old, is to serve his master till he is 21 
years of age. How. long has he to serve ? 

60. What is the difference of latitude and longitude be- 
tween Calcutta in the East Indies, (lat. 220 34' N., long. 
88° 34' E.,) and Lima, in South America, (lat. 12° 1' S., 
long. 76° 44' W.) \ 

61. Newton (Sir Isaac) was bom at 'WoolsthoTp, a ham- 
let in the parish of Colswdrth, in Lincolnshire, on Stmday, the 
25th December, 1642 ; and died at Kensington, in Middlesex, 
on Monday, the 30th March, 1727. Ehler (Leonard) was 
bom at Basil, in Switzerland, on Tuesday, the 15th April, 
1707 ; and died at Petersburg, in Russia, on Sunday, the 7th 
September, 1783. Lagrange (Joseph Louis) was born at 
Turin, in Italy, on Friday, the 30th January, 1736 ; and died 
at Paris, on Saturday, the 10th April, 1813. Laplace (Pierre 
Simon, marquis of) was born at Beau7nont-en-Auge, in France, 
on Thursday, the 23d March, 1749; and died at Paris, on 
Tuesday, the 27th March, 1 827. How old was each of these 
eminent philosophers and mathematicians at the time of hiti 
decease's and how many years was it from the time each 
died to January 1st, 1846, 

63. In 1840 the amount of tobacco sent from the United 
States to England, was 26355 hogsheads, and to Holland, 
29534 hogsheads. How much more was sent to Holland 
than to England ? 

63. The population of the northern district of New York in 
1840 was 1683068, and the population of the southern dis- 
trict was 745853. How many more inhabitants were there 
in the northern than in the southern district, and what was 
the popidation of the state 1 

64. The population of England in 184] was 14995508, the 
population of Scotland 3628957, and of Wales 911331. How 
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SUBTRACTION. 67 

much did the population of England and Wales conibinud 
exceed that of Scotland, and what was the. entire population 
of great Britain ? 

65. The value of the gold coined at the mint in Philadel- 
phia in 1843 was $960017,50; the value of that coined at 
Charlotte. N.C., was $159005; at Dahlonega.Ga., $309648; 
and at New Orleans, 8405500. How much more was coined 
at Philadelpliia tlian at the three other places ? 

66. The whole amount received for the public lands to 

1843, was $170940942,62. There have been paid for the 
Indian title, the Florida and Louisiana purchase, including 
interest, $68524991,32; and for surveying and selling, in- 
cluding salaries of officers, $9966610,14. Required the net 
amount derived from the sale of the public lands. 

67. The revenue of Great Britain for the year 1843 was 
£50071943, and for the previous year, £44329865. Re- 
quired the increase. 

68. The value of the merchandise imported into the Uni- 
ted States during the year ending June 30th, 1844, was 
$10843.5035 ; of which $34766881 was admitted free "of duly, 
$31352863 paid specific duties, and the remainder paid du- 
ties ad valorem. What amount paid ad valorem duties ? 

69. The value of the products of the sea exported from the 
United States in 1844, was $3350501 ; the value of the 
products of the forest, exported the same year, was $5808712. 
How much more was exported of the products of the forest 
than of the sea 1 

70. The imports from England to the United States in 

1844, amounted to $41476081, from Scotland $527239, and 
from Ireland $88084. ' The value of the exports to Eng- 
land, the same year, was $45940156, to Scotland $1953473, 
and to Ireland $42591. How much did'our exports to Great 
Britain and Ireland exceed the imports ! 

71. What was the balance in the treasury of the state of 
Tennessee, in October, 1844, the income for the year ending 
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68 SUBTRACTION. 

thai month having been $271833,08; a surplus had been 
left the preceding year of $38875,31 ; and the expenditure 
was $361416,36? 

72, The cost of the internal improvements of the state of 
Ohio, was $15283783,64, of which the Ohio canal cost 
$4695203,69; the Miami canal, $1237552,16; the Miami 
Extension, $2856635,96 ; and the Wabash and Erie canal, 
$3038340,05. What was the cost of the other works of the 

73. St. Augustine was founded Sept. 8th, 1565. James- 
town was founded May 13th, 1607. The Battle of Prince- 
ton was fought Jan. 3d. 1777. Comwallis surrendered, Oct. 
19th, 1781. Washington was first inaugurated April 30th,' 
1789: he died, Dec. 14th, 1799. The French Berlin de- 
cree was issued Nov. 21at, 1806, and the British orders in 
council, Nov. Uth, 1807. The United States declared war 
against Great Britain June 18th, 1813. The Guerriere was 
captured by the Constitution Aug. 19th, 1812. The frigate 
United States captured the Macedonian, Oct. 25th, 1812. 
York in Upper Canada was captured by the Americans, and 
General Pike killed, April 37, 1813. Fori George was cap- 
tured May 37th, 1813. The British were repulsed from 
Sackett's Harbor by the Americans commanded by General 
Brown, May 28th, 1813. The Battle of Lake Erie was 
fought Sept. 10th, 1813. The Battle of Chippewa was 
gained by a detachment of the American army under Gen- 
eral Scott, July 5th. 1814. The Battle of Niagara, or Lundy's 
Lane, was fought July 25th, 1814. General Brown conducted 
the sortie from Fort Erie, Sept. 17th, 1814. The battle of 
New Orleans *as fought Jan. 8th, 1815. Adams and Jeffer- 
son died July 4th, 1836. The compromise bill was intro- 
troduced into the senate Feb. 13th, 1833. General Lafayette 
died May 30th, 183.^. The Cherokees began to remove May 
36th, 1 838. What time has elapsed from the date of each of 
these events to March 17th, 1846? 
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MULTIPLICATION. 



68. If the number 1 be multiplied by 3, that is, talten tfco 
times, the result will be 2.; and 2 is said to be two times 
greater than I. 

If 1 be itiuliiplied by 3, that is, taken three times, the re- 
sult will be 3 ; and 3 is said lo be three times greater than 1. 

If 3 be muhiplied by 3, that is, taken 2 times, the result 
will be 4 ; and 4 is said to be two times greater than 3. 

If 3 be multiplied by 4, the result will be 12 ; and 12 is 
said to be four times greater than 3. 

In the first case, I was taken 2 times ; in the second it 
was taken 3 times ; in the third 2 was taken 2 times ; and in 
the fourth 3 was taken 4 times. 

MuLTiPLicATiOM is a short process of takittg one number as 
many times as there are units in another. Hence, it is a short 
method of performing addition. 

The number to be taken is called the multiplicand. 

The number denoting how many times the multiplicand is 
to be taken, is called ilie multiplier. 

The number arising from taking the multiplicand as many 
times as there are units in the multiplier, is called the 
product. 

The multiplicand and multiplier, together, are called fac- 
tors, or producers of the product. 

There are three numbers in every multiplication. First, the 
multiplicand ; second, the muhiplier ; and third, the product. 

Qde^'. — 53. If 1 be multiplied by 2, what is the result ? How many 
timea greater Sa this result Uiau 1 ? If 3 be multiplied by 4, what is the 
result I How many timea grealar is the result than 3 1 What is nml- 
tiplicatioaT Wliat is the number to be taken called ? What. is the nun 
showing how many times the multiplicand is to be taken, called? W 
is the result called? What are the muttiplier and muitiplicaad taken 
gether called? How many numbers are there in every multiplicati 
What ate they called ^ 
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S9. Now, since the product is the result which arises from 
taking the muhiplicand as many times as there are units in 
the multipher, it follows that, 

1st. If the multiplier is unity, the product will be equal to 
t^o multiplicand. 

2d. If the multiplier contains several units, the product will 
be as many times greater than the multiplicand, as the multi' 
plier IS greater than unity 

3d If the multiplier be less than unit>, that is if it be a 
proper fraction then the product will be as many times less 
than the multiplicand as the multiplier is less ihan unity 

60 Let It be required to multiply any t«o numbers to- 
gether, sdv 6 b^ 4 

If we make, in a horizontal line, a^ 6 

manj stars as there are units in the 
multiplicand, and make as man\ such 
lines as there are units in the multi 
plier. It IS evident that all the stars will 
represent the number of units whii,h re 
suit Irom taking the mullipbcand as many times as there are 
units m the multiplier 

Let us now change the multiplier into the multiplicand, 
and let the multiplicand become the multiplier Then make, 
in a vertical line, as manv stars as there are units in the new 
multiplicand, and as many vertical hues as there ire units in 
the new multipher, and it will be again evident that all the 
stars will represent the number of units in the product. 
Hence 

Either of the faclors may be used as the muUipher vntkout 
altenng the product For example 

3x7 = 7x3= 21 also bx3 = 3x6=18. 

9X5 = 5X9^ 45 also, 8x6 = bx8 = 48. 

and, 8x7 = 7x8 = 56: also, 5 x 7 ^ 7 x 5 ^ 35. 

(JuEST. — 59. If the multiplier is unity, how will the prodact compare 
with the multiplicuidT How will it compare if the mnltipliet ia greater 
than unity 1 How when it is 1*« f 60. If the mul^lieand be made tho 
multiplier, will the product bo-altered! 
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71 



e number is one ihat may be produced by 
the multiplication of two or more numbers, which are called 
the components oT factors. Thus, 2 X 3 ^= 6 Here 6 is tho 
composite number, and 2 and 3 are the factor§, or compo- 
nents. The number 16=8 x 2 : here IG is a composite 
number, and 8 and 3 are the factors ; and since 4x4 = 16, 
we may also regard 4 and 4 as factors or components of 10. 
Let it be required to multiply 8 by the composite number 6, 
of which the factors are 2 and 3. 



If we write 6 horizontal lines with 8 
evident that the product of 8 x 6 - 
in all the lines. 



^ stars in each. 


it is 


i, the number of 


imits 


sets of 2 each, ; 


as on 


;el 8 X 2 = 16, . 


or 16 


; hence, Ifl X 3: 


^48, 



But let us Hist connect the lines in 
the right ; there will then beMn each s 
units in each set. But there are 3 sets ; 
the number of units in all the sets. 

If we divide the lines into sets of 3 each, as on the left, the 
immber of units in each set will be equal to 8 x 3 = 24, and 
there being 2 sets, 24 X 2 ^ 48, the whole number of units. 
Aa the same may be shown for any composite number, we 
may conclude that. 

When the multiplier is a composite number, we may mulli- 
ply by each of the Jactors in succession, and tlie last produtt 
will be the entire product sought. 



Qdest. — 61. What is a compofiile number? What are the separate parts 
called? What are the components or fcotora in the number 12 T In 16! 
In 20 7 How do you procewl when the niultipUer is a composite number? 
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236 



13 tens. 

8 hundreds. 

944 



78 MVLTIPLICATiOH. 

62. Let it be required to multiply 236 by 4 ; tliat is, to 
take 6 units, 3 tens, and 3 hundreds, each 4 times. 

First set down the 236, then place the 
4 under ik% unit's place 6,. and draw a 
line beneath it. Then multiply the 6 
units by 4 : the product is 24 units ; set 
them down. Next multiply the 3 tens by 
4 : the product is 12 tens ; set down the 
2 under the tens of the 24, leaving the 1 
to the left, which is the place of the hun- 
dreds. Next multiply the 2 by 4 : the product is 8, which 
being hundreds, is set down under the 1. The sum of these 
numbers, 944, is the entire product. 

The product can also be found, thus : 
say 4 times 6 are 24 ; set down the 4, and 
then say, 4 times 3 are 12 and 2 to carry 
are 14 ; set down the 4, and then say, 4 
times 2 are 8 and 1 to carry are 9. Set 
down the 9, and the product is 944 as before. 

63, Let it be required to multiply 627 by 84. 



Multiply by the 4 units, as in the last 


OPERATION 


example. Then multiply by the 8 tens. 


637 


The first product 56, is 56 tens ; the 6, 


84 


therefore, must be set down under the 0, 


2308 


which is the place of tens, and the 5 car- 


5016 


ried to the product of the 2 by 8. Then 


52668 


multiply the 6 by 8, carry the 2 from the 




last product, and set down the result 50. T 


e sum ofth 


numbers, 52668, is the required product. 





64. Let it be required to multiply £3 8s. 6d. 3far. by 6, 
in which each of the denominate numbers is to be taken 6 

Quest. — 69. Explain (he manaer of multiplyutg S36 by 4. 63. Eiplein 
the mannar of multiplying 627 by 84. 
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We first say, 6 times 3 are 18 ; that 
is, 18 farthings, which by dividing by 4 _' .' •^-. 

are found equal Co 4d., and 2 farthings 
over. Set down the 2 farthings, and 
then say, 6 times 6 are 36, and 4 to 
carry make 40 ; that is, 40 pence, which after dividing by 
12, are found equal to 3 ahilhngs and 4 pence. Set down 
the 4d., and then say, 6 times 8 are 48 and 3 are 51 ; that 
is, 5] shillings, which are equal to £2 and 11 shillings over. 
Set down the 1 1 shillings, and say, 6 times 3 are 18, and 2 
lo carry make 20, which wnte under the pounds 

65. Hpnce, to multiplj one number by another. 

Multiply eveiy order ofuntts in the multtpltcand, m succes- 
sion, beginning with the lowest, by each figure in the multi- 
plier, and dcmde each product so formed by so many as make 
one unit of the next higher denommaiunt ante down each re- 
mainder wider units of Us own order, and carry tki- quotient to 
the next product. 

PROOF OF MULTIPLICATION. 

66. Write the multiplier in the place of the multiplicand, 
and find the product as before ; if the two products agree, die 
work Hiay be supposed right : Or, 

Divide the product by one of the factors, and the quotient 
will be tlie other factor. 



(1.) (2.) (3.) (4.) 

847046 9807602 570409 216987 



QoKBT.— 64. Eiplain the manner of multiplying £3 8* 6* 3/or. by 6 
65. Whttt ia tlie gensral rule for multipllcatlDD? 66. WhU !■ Iha first 
pnuf of raulliplicBtion t What ia the EBOond ? 
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(4 MULT I PLICATION. 

(5.) (5.) 

Multiply 471493475 471493475 

by 4395 4395 

3357467375 1885973900 

4243441375 1414480425 

I4I4480435 424344 127^ 

1885973900 2357467375 



2072213822625 2072213822635 



Note I. Although we generally begin the multiplication by the 
figure of the lowest denomination, yet we may multiply in any or- 
der, if we only preserve the places of the different orders of units. 
Jn the example lo the right, we began with the order of thousands. 

Note '2. Although either laelor may be used as the multiplier, 
(Art. GO,) still it is best to use that one which contains the fewest 
places of figures, as is shown in the last example. For, if we 
change the process and use the multiplicand as the multiplier, there 
wiU be nine multiplications instead of four. 

6. Multiply 430714934 by 743. Ans. 

7. Multiply 37157437 by 34972. Ans. 

8. Multiply 47157149 by 37049. Ans. 

9. Multiply 57104937 by 40709. Ans. 

10. Multiply 79861207 by 890416. Ans. 

11. Multiply 9084076 by 9908807. Ans. 

12. Multiply 2748 by 200. Ans. 649600. 

When there are naughts on the right hand of the signifi- 
cant figures of the multiplier or multiplicand, we may at first 
neglect them io the multiplication ; but then the first signifi- 
cant figure of the product will be of a higher order than the 
first, and all the ciphers must be added in order to reduce 
the product to units of the first order. 

13. Multiply 67046 by 10: also by 100. 

14. Multiply 57049 by 100 : also by 1000. 

15. Multiply 4980496 by 1000 : also by 10000 

16. Multiply 90720400 by 100 : also by 10000 
17- Multiply 74040900 by 1 ; also by 10 

] 8. Multiply 674936 by 100 ; also l)y 100000. 
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MULTIPLICATION. 75 

19. Multiply 478400 by 270400. Ans. 

20. Multiply 367000 Ijy 37409000. Ans. 

21. Multiply 7849000 by 84694000. Ans. 

33. Multiply 89999000 b-y 97770400. Ans. ■ 

23. Multiply 9187416300 by 274987650000. 

24. Multiply 86543291213456 by 12637482965. 

25. Multiply 76729835645873 by 217834569. 

26. Multiply 92413637S5S476 by 90587963412. 

27. Multiply 87956743983714 by 819354837609. 

28. Multiply 33869572491873 by 4007865347912. 

39. Multiply 68 by the composite number 73. 

In this example \fe multiply in succession by ihe factors 

9 and 8. 

30. Multiply 3657 by the factors of 64. 

31- Multiply 37046 by the factors of 121. 

32. Multiply 3187406 by the factors of 144. 

67. In multiplying Federal money care must be taken to 
point off as many places for cents and mills as there are in 
the multiplicand 

1, Multiply 14 dollars 16 cents and 8 mills, by 5, 6, 
and 7. 

«14,168 $14,168 $14,168 



(2.) (3.) (4.) 

$870,46 $894,130 $3141,09 



5. What will 95 pounds of tea cost, at $1,04 per pound? 

6. What will 105 yards of cloth cost, at $3,25 per yardi 

7. What wiE four firkins of butter coat, each containing 97 
pounds, at 25j cents per pound ? 

QuEffFj — ST What pieciution ia necesaary in multiplying Federal money t 
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76. 

8. What will five casks of wine cost, each containing 5i» 
gallons, at $2,756 per gallon ? 

9. A bale of goods contains 106 pieces, cosilng S55 and 
37^ cents each : what is the cost of the entire bale ? 

10. What is the value of 695 hais, at $3,6o4 each? 

11. What will be the cost of 97046 oranges, at 3^ cenia 

12. Wha,t will be the cost of 6742 sheep, at $2^- each? 

13. What will be the cost of 59 barrels of apples, at ®2| 
per barrel ? 

14. What will be the cost of 6741 barrels of com, at 
S3,254 per barrel T 



15. New York, May 1st, 1846. 

Mr. James Spendthrift 

Bought of Benj. Saveall. 
18 pounds of tea at 85 cents per pound - - . . 
35 pounds of coffee at 15^ cents per pound - - - 
27 yards of linen at 66 cents per yard - - . . 



Rec'd payment, 



Benj. Saveall. 



16. Albany, June 2d, 1846. 

Mr. Jacob Johns Bought of Gideon Gould. 

48 pounds of sugar at 9^ cents per pound - . - . 
6 hogsheads of molasses, 63 gals, each, ) 
at 27 cents a gallon .... \ 

8 casks of rice, 285 pounds each, at 5 cts. per pound 

9 chests of tea, 86 pounds each, at 96 cts. per pound 

Total cost 
Rec'd payment. 



For Gideon Govild, 

Chofhi Clark. 
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MDLTIPLICATI&N. 7i 

17. Hanford, November 21sl, 1846. 

Gideon Jones Bought of Jacob Thrifty. 

78 chests of tea, at $55,65 per chest 

251 bags «f coffee, 100 pounds each, at } 
l'Z\ cts. per pound - . - - J 
317 boxes of raisios, at $2,75 per bos - . . - 
1049 barrels of shad, at $7,50 per barrel .... 
76 barrels of oil, 32 gallons each, at $1,08 per gal. 



Amount 
Received the above in full, Jacob Tkri) 

(18.) (19.) (30.) 

£ s. d. T. qr. lb. oz. yds. ft. it 

Multiply 30 6 8^ 3 3 27 15 16 2 £ 

by 4 8 i 



25. Bob. at 7*. lOd. 

26. 8/6. at 7s. 51J. 

27. 10 gallons- at l&s. 4^. 

28. Ucwt. at £1 9j. \Q\d- 

29. 12 sheep at £1 17j. 94. 



21. What will 4 yards of 
cloth cost at Ts. G^d. per 

22. 5 bushels at 5*. \Qd. 

23. 6 yards at Qs. 9d. 

24. 7 ells at 5s. \\\d. 

30. In 9 pieces of kersey, each lAyds. Sjr*. Sna., how 
many yards ? 

31. What is the weight of 13 tankards, each weighing 
Uoz. IQpiet. l^gT-l. 

33. In il pieces of etoth, eachl7y(is. "iqrs. 3na., how many 

68. In multiplying denominate numbers, if the multiplier 
is a composite number, and greater than 12, it is best to mul. 
tiply by the factors ii 
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78 



MUtTIPLlCATION, 



33. "What will 15 gallons | 37. 36T. at. £5 15s. Il]</. 
of wine cost at 5s. 3^d. per j 38. 84 chaldrons atJSl 16j. 
gallon? |9H 

34. IBhhds. at £3 14*. 5d. 39. 108 bushels at 7*. 9|//, 

35. IMyds. at 7s. 5^d. [ 40. 132 eUs at 18.<. 9\d. 

36. 35i;w)(. at £1 17i. SJrf. ! 41. 144butt8 at £5 13s.9^. 
42. In 32 wedges of gold, each Slii. 7oz. 1^., how 

many pounds ? 

43."In21 fields, each 3^. 2R. 19P., how many acres ? 

69. When the multiplier is greater than 12 and is not a. 
composite number. 

Take the nearest composite number to the given multiplier, 
and multiply by its factors in succession. Then multiply by 
the difference, and add the product when the composite num- 
ber is less than the multiplier, and subtract it when greater. 

44. What is the cost of 23 yards of cloth, at I4s. 9d. per 
yard? 

OPERATION. 



S. d. 

{14 9)x(7x3)+3 
7 
5 3 3 price of 7yif*. 
3 
T5 9~9 price of 21. 
Add 19 6 price of 2. 
Ans. £16 19 3 price of 23. 



s. d. 
Or this, (14 9)x(6x4)— 1 

6 

4 8 6 price of 6, 



17 14 price of 24, 
Subtract 14 9 price of 1. 
Ans. £16 19 3 23 



45. What is the cost of 31 yards at 12*. 7id.'! 

46. 39 dozen of handkerchiefs at 16s. 9\d. 

47. 139 pairs of stockings at As. 91J. 

48. 8Glb. of silk at i9s. id. 

49. Ill sacks of flour at £1 4s. 9d. 

50. 156c!Di. at £4 9s. 6d. 
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MULTIPLICATION. 79 

51, In 57 years, each 13 months, 1 day, 6 hoiara, how 
many months 1 

^'Z. What is the weight of 29hhds. of sugar, each weigh- 
ing 7co>t.2qr. IStt. ? 

53. In 67 parcels of tea, each 25?5. loz. IZdr., how many 
cwt., &C.T 

54. What will 394 yards cost at 17s. 5^d. per yard ? 

55. 357 calves at £7 10*. 7*/. 

56. 549 yards at 12s. 9^. 

57. 754ZS. of tea at 6s. 10<f. 

58. I98iS. of indigo at 6s. 
^d. 

59. 754 weys at £20 5s. 
Idd. 

60. 178 ells at5s. 9|.i. 

61. IQSbbls. atj61 14j. 9J. 

62. 744 chaldrons at £1 18s. 



17 5^ 

10 

9 X 8 14 7 price of lOyds. 



87 5 10 price of 100. 



261 17 6 price of 300. 

78 11 3 price of 90. 

3 9 10 price of 4. 

£343 18 7 price of 394. 



70- When the multiplier has a fraction annexed to it, mul- 
tiply first by the whole number, and then add sucii a part of 
the multiplicand as the fraction is of unity. 

64. Whatwillbethecostof 



63. What will 56^ chal- 
drons cost at £1 14j. ^d. pei 
chaldron ' 



12 3 3 price of 7. 

8 

97 6~0 price of 56. 

17 4^ price of ^. 

!. £ 98 3 4 ^ price of 56^. 



J yards at Is. Gd. per yard? 
s. d. 



1 10 price of 4. 

4 2 price of |-. s. d. 
1 14 2 price of 4| . "^ ^ 

9 )37 6 
4 2 
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;D MrLTlPLICATJON. 

65. 17884 gallons at 6*. id. 

66. 37ulcwt. at £4 Us. 9d. 

67. 7I49f chaldrons at £1 Us. Qd. 

68. 547f lasts at £5 5s. 

69. 1749| firkins at \'4s. 9^d. 

70. 7Di^cwt. at 17;!. 5}J. 






James Lamb, Esq. 



New Orleans, Jan. 3d, 1846. 



Bought of Juhn Simpson. 



7^ lbs. of green tea at lOs. id. per lb. - 
14^ do. finest bloom at 14i. 8d. per /6, 
line green at 16s. 5d. per ?6. 
hyson at 10s. lO^d. per lb. - 
good hyson at I3s. 9}d. per ii. 
bohea at 6s. 9d. per W. ■ - 



George Veres, Esq. 



Louisville, March 19th, 1846. 
Bought of Charles West. 



A loin of lamb, weight 7i lb., at lO^d. per lb. ■ 
A fillet of veal, weight 16-a lb., at 6|(i. per /fi. ■ 
A buttock of beef, weight 37-| lb., at 4^rf. per U 
A pig, weight 12f i6., at 7i<i. per lb. - - . 
A leg of pork, weight 16} lb., at 5^d. per it. 
A leg of mutton, weight 13f lb., at 4f<i. per Ji. 



,y Google 



DIVISION. 

71. Division is the process of linding how many limes 
one number called the dividend is greater or less than another 
iiunibei called the divisor; and the number which expresses 
how many times the dividend is greater or less thin the divi- 
sor, is called the guotient. Hence, the quotient is as many 
times greater or less than unity, as the dividend is greater or 
less than the divisor. 

72. When the entire quotient can be expressed by a whole 
number, the dividend is said to contain the divisor an exact 
number of times ; but when it cannot be so expressed, the 
part of the dividend which remains undivided is called the 
remaindeT. 

73. Since the quotient shows how many times the divi- 
dend exceeds the divisor, it follows, that if the divisor be 
taken as many times as theft are units in the quotient, the 
product will be equal to the dividend. And hence, if the 
divisor and quotient be multiplied together, and the remain- 
der, if any, added- to the product, the result will be equal to 
the dividend. 



1. Divide 86 by 3. 

Place the divisor on the left of the divi- operation. 

dend, draw a curved line between them, g g 

and a straight hne under the dividend. I ^ 

Now, there are 8 tens and 6 units to be '^\aa 

divided by 2. We say, 2 in 8, 4 times, '— 

which being 4 tens we write the 4 under 

Qwest.— 71. What is division? What is Ihe quotient 7 How many times 
is it greater or leas tliaii unity ? lH. When can the entire quotieni: be ex- 
pressed by a. whole number? When it cannot, what do you ciJl Oie putt 
of tlie dividend which is over? T3. Irthe divisor andqiwtieut bemulbplied 
together, what will the product bo equal to ? 
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the tens. We then say, 2 in -6, 3 times, which are three 
units, and must be written under the 6. The quotient, there- 
fore, is 4 tens and 3 units, or 43. Remark that each order 
of units in the dividend, on being divided, gives the same or- 
der of units in the quotient. 

2. Divide 729 by 3. 

In this example there are 7 hundreds, 
2 tens, and 9 units, all to be divided by 3. 
Now, we say. 3 in 7, 2 times ; that is, 2 
hundreds, and 1 hundred over. Set dowo 
the 3 hundreds under the 7. Now of the 7 hundreds there 
is 1 hundred or 10 tens not yet divided. We put the 10 lens 
with the 2 tens, making it 12 tens, and then say, 3 in 12, 4 
times ; that is, 4 tens times ; therefore write the 4 in the quo- 
tient, in the ten's place ; then say, 3 in 9, 3 times. The 
quotient, therefore, is 343. 

3. Divide 729 by 9. 

In this example we say, 9 in 7 we can- 
not, but 9 in 72, 8 times, which are 8 
tens: then. 9 in 9, 1 time-. 

The quotient is therefore 81, 

4. Divide 8040 by 8. 
In this example we say, 8 in 8, 1 time, 

and set 1 in the quotient. We then say, 
8 in 0, times, and set the in the quo- 
tient : then say, 8 in 4, times, and set 
the in the quotient : then, say, 8 in 40, 5 times ; that is, 5 
units limes, and therefore we set the 5 in the unit's place of 
the quotient. Therefore the true quotient is 1005. 

5. Let it be requited to divide 36458 by 5. 

In this example, we find the quo- 
tient to be 7291 and a remainder 3. 
This 3 ought in fact to be divided 
by the divisor 5, but the division 
cannot be effected, since 3 does not contain 5. The division 
must then be indicated by placing 5 under the 3, thus, |. 



3)739 
243 



OPERATION. 
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The entire quotient, therefore, is 7391|, which is read, seven 
thousand two hundred and uinety-one, and three divided by 
five. Therefore, 

Where there is a remainder after the division, it may be 
written after the quotient, and the divisor placed under it. 



13, the operation 
, and this method 



26)2756(106 



74. When the divisor is 12 or less thar 
may be performed as in the last examples 
of dividing is called short division. 

6. Divide 2756 by 26. 
We first say, 26 in 27 hundreds, 

once, and set down 1 in the quotient, 
in the hundred's place. Multiplying 
by 1, subtracting, and bringing down 
the 5, we say, 26 in 15 tens, tens 
times, and place the in the quo- 
tient. Bringing down the 6, we 
find that the divisor is contained 
in 156, 6 times. Hence, the entire quotient ii 

7. Divide 11772 by 327. 
Having set down the divisor on 

the left of the dividend, it is seen 

that 327 is not contained in the first 

three figures on the left, which are 

117 hundreds. But by observing 

that 3 is contained in 11, 3 times 

and something over, we conclude 

that the divisor is contained at least 3 ti 

figures of the dividend, which are 1 177 tens. Set down the 

3, which are tens, in the quotient, and multiply the divisor 

by it ; we thus get 981 tens, which being less than 1 177, the 

quotient figure is not too great; we subtract the 981 tens 

from the first four figures of the dividend, and find a remainder 

196 tens, which being less than the divisor, the quotient fig- 

QuKBT.— 74. When the divisor is 13 or lees than 12, what is the division 



327)11772(36 



s in the first foui 
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4)j e]33 9s. 8d. 
£33 7s. 5d. 



84 DIVISION. 

uie is not too small. Reduce, this remainder to units and 
add in the 2, anil we have 1963. 

As 3 is contained in 19, 6 times, we conclude that the 
divisor is contained in 1963 as many as 6 times. Setting 
down 6 in the quotient and multiplying the divisor by it, we 
find the product W> be 1962. Therefore the entire quotient 
is 36, or the divisor is contained 36 times in the dividend. 

8. Divide £133 9s. 8d. by 4. 

Here we again take the least num- 
ber of units of the highest order which 
will contain the divisor, viz., 13 tens of 
the denomination of tens of pounds. 
Dividing by 4, we find the quotient to be 3 tens of the same 
denomination, and 1 ten over. We reduce these tens to units 
and add in the 3, and thus obtain 13 pounds, which being di- 
vided by 4 gives 3 pounds and 1 over. Reducing this £1 to 
shillings and adding in the 9, gives 39, which being divided by 
4 gives 7 shillings and 1 over, Reducing this to pence and 
adding in 8d., and again dividing by 4, we have £33 7s. 5d 
for the entire quotient. 

9. Divide £6 8s. 8d. by 8. I s}£6 8s. 8d. 
Here we have to pass to shillings be- ~^16s^~\d. 

fore making the first division. | 

75, Combining the principles illustrated in the foregoing 
examples we have, for the division of numbers the followmg ; 

Beginning with the highest order of untls of tlw dtotdfnd, 
pass onto the lower orders uatit the fewest numb- of figures 
be found that will contain the divtsor . divide these figures by 
it for the frst figure of the quotient: the ttnit of this figure mil 
be the same as that of the lowest order used in the dividend. 

Multiply the divisor by the quotient figure so found, and 
subtract the product from the dividend, observing to place units 
of the same order under each other. Reduce the remainder to 
units of the next lower order, and add in the units of that order 

Quest. — T3. What is the rule for the division of numbera? 
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DIVISION. 85 

found in the dividend ; lAis wUlfumisk a new dividend. Pro- 
ceed in a similar manner until units of every order shall havt 
been divided. 

76. There are always three nujnbers in every operation of 
division, and sometimeB four. First, the dividend ; second, 
the divisor ; third, the quotient ; and fourth, the remainder, 
when the numbers are not exactly divisible. 

77. There are five operations in division. First, to write 
down the numbers; second, find how many times; third, mul- 
tiply; fourth, subtract; and fifth, reduce to the next lowet order. 

I. Divide 1203033 by 3679. 

By the first operation, 300 times operation. 

the divisor is laken from the divi- 3679)1303033(327 
dend; or, what is the same thing, 11037 

the divisor is taken from the divi- 
dend 300 times. By the second, it 
is taken 2 tens or twenty times ; 
and by the third, it is laken 7 units 
times ; therefore, it is taken in all 327 times : hence, 

78. Division is a short method of performing subtraction ; 
and the quotient found according to the rules always shows 
how many times the divisor may be subtracted from the 
dividend. 

Prove the above work by multiplying the divisor and 
quotient together. 

3. Divide 714394756 by 1754. Ans. 

3. Divide 47159407184 by 3574. Ans, 

4. Divide 5719487194715 by 45705. Ans. 

5. Divide 4715714937149387 by 17493. An.'!. 

6. Divide 671493471549375 by 47143. Ans. 

7. Divide 571943007145 by 37149. Ans. 

QuEBT.— 7S. How many numbers ate considered in division ? What are 
IheyT 7T. How many op^tati one iire Ihera in divisionT Name tbem. 
7B. How ma; division be deBued ; and wbat does (be quotiant sbow? 
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8. Divide 17i4347l49347 by 57143. Ans. 

9. Divide 49371547149375 by 374567. Ans. 

10. Divide 171493715947143 by 571007. Ans. 

11. Divide 6754371495671594 by 678957. 

12. Divide 7149371478 by 131. 

13. Divide 71900715708 by 57149. 

14. Divide 15241578750190531 by 123456789. 

15. Divide 131932631112635269 by 987654331. 

16. Divide i4714937148475 by 123456. 

17. Divide 8890896691492349389482962974 by 987675. 



79. When Iwo numbers are multiplied together, the multi 
plicand and multiplier are both factors of the product ; and 
if the product be divided by one of the factors, the quotient 
will be the other factor. Hence, if the product of two num- 
bers be divided by the multiplicand, the quotient will be the mul- 
tiplier ; or, if it be divided by the multiplier, the quotient mil 
be the multiplicanil 

1. The muluplicand is 61835720, the product 8162315040 : 
what IS the multiplier ' 

2. The multiplier is 270000, the product 1315170000000: 
what It the multiphcaiid ? Ans. ■ - — ■ 

3. The product is 68959488, the multiplier 96 : wliat is 
the raultipiicand ' 

4. The multiplier is 1440, the product 10264849920: 
what i-^he multipiicind ? Ans. 

5. The product is 6342103428164, the multiplicand 
6795634 : what is the multiplier ? Ans. 

80. When the" divisor is a composite number. 

Divide the dividend by one of the factors of the divisor, and 
then divide the quotient thus arising by the other factor : the 
last quotient toill be the one sought. 

Qdest. — 79. How may multiplioation be pRived by divieioB T 80. How 
do you divide when the divisor ii a compaate Qmab«i ! 
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1. Let it be required to divide 1407 dollaca equally among 
21 men. Here the factors of tho divisor are 7 and 3. 

Let the 1407 dollars be first divi- operation 

ded equally among 7 men. Each 7)1407 
share will be 201 dollars. Let each 3)201 Ist quotieiiL 

one of the 7 men divide his share ' qj quotient Eought 

into 3 equal parts, each one of the 

three equal parts will be 67 dollars, and the whole number 
of parts will be 21 ; here the true quotient is found by divi- 
ding continuaEly by the factors. 

2. Divide 18576 by 48 = 4 x 12. Ans. 

3. Divide 9576 by 73 ^ 9 x 8. Ans. 

4. Divide 19296 by 96 = 13 X 8. Ans. 

8L It sometimes happens that there are remainders aller 

division — they are to be treated as follows ; 

The first remainder, i/" there be one, forms a part of the true 
remainder. The product of the second remainder, if there be 
one, by the first divisor, forms a second part. Either of these 
parts, when the other does not exist, forms the true remainder, 
and their sum is the true remainder when they both exist together, 
and similarly wheii there are more than two remainders. 
1, What is the quotient of 751 grapes, divided by 16 ? 
/ 4)751 
4 X 4 = 16 ] 4)187 ... 3 

( 46 ... 3 X 4 = 12 

_3 

15 the true remainder. 

Ans. 46}J., 

In 751 grapes there are 187 sets, (say bunches,) with 4 

grapes or units in each bunch, and 3 units over. In the 187 

bunches there are 46 piles, 4 bunches in a pile, and 3 bunches 

over. But there are 4 grapes in each bunch; therefore, the 
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number of grapes in the 3 bunches is equal to 4 x 3 = 13, 
to which add 3, the grapes of the first remaiader, and we 
have the entire remainder 15. 
3. Divide 4967 by 32. 
r 4)4967 
4 X S = 32 J 8)1241 . . . 3, 1st remainder. 

( 155 ... 1 X 4 + 3 = 7 the true remainder. 
~ Ans. 155^. 

3. Divide 956789 by 7 x 8 = 56. 

4. Divide 4870029 by 8 x 9 = 72. 

5. Divide 674201 by 10 x 11 ^ 110. 

6. Divide 445767 by iS x 12 = 144. 

7. Divide 375197351937 by 349272 = 12x11x9x7 
X 7 X 6. 

12)375197351937 

11 )31266445994 .. .9 = 9 

9)2842404181... 3 --12x3 - - - = 36 

7 )315822686 ...7 --12x11x7 - - = 924 

7 )45117526 . ..4-- 13x11x9x4 - = 4753 

6)6445360. ..6 --12x11x9x7x6 = 49896 

Quotient = 1074226 . ..4--12xllx9x7x7x4 ^ 232848 

Remainder = 288465 

8. Divide 7349473857 by 27. 

9. Divide 749347549 by 144. 
10. Divide 649305743 by 55. 
n. Divide 4730715405 by 121. 
13. Divide 3704099714 by 108. 

13. Divide 4710437154 by 133. 

14. Divide 1071540075 by 99. 

15. Divide 468348 by 3x4x3x5X6. 

16. Divide 98765432101234567890 by 12 x 11 X 10 x 9 
>l8x7x6x5x4x3x2. 
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82. When the divisor has one or more O's at ihe right, it 
mny be regarded as a coraposile number, cf which one factor 
is 1 with aa many O's on the right as there are O's at the right 
of the divisor, and the remaining figures express the other 
factor. Strike of the O's and the same number of figures from 
the right of the dividend — this is dividing by one of the factors ; 
then proceed to divide by the other. 

1. Divide 14715967899 by 145000. 

145000)14715967899(101489,8^/^ Quotient. 
145 — 

215 

145 Or thus, 

~709 145000) 1471 5967899(101489^;^^^ 

580 2i 5 



1296 
1160 
~)367 

1305 

"'62899 Rer 



1296 
1369 

62899 Rem. 



Note. In the second" operation of this exampre, tlie products of 
the divisor by each quotient figure are subtracted mentally, and the 
remainders only written down. Let the pupil perform many exam- 
plea in division in this way. 

2. Divide 571436490075 by 36500. 

3. Divide 194718490700 by 73000. 

4. Divide 795498347594 by 47150. 

5. Divide 1495070807149 by 31500. 

6. Divide 6714934714934 by 754000. 

7. Divide 1071491471430715 hy 754000. 

8. Divide 14714937493714957 by 157900. 

9. Divide 7149374947194715 by 1749000. 

10. Divide 714947349 by 90. 

11. Divide 1714937148 by 14400. 

13. Divide 69616103498721931800 by 975005700. 

QntR. — 83. WhtLt ■ the pioocss wlwa tht tUviBor bu O'a annexedT 

HoslcdDyGoOglc 



13. Divide 656468931996524171800 by 700489070. 

14. Divide 7149437149547 by 3714900. 



r DENOMINATE 



I. A gentleman's income is j61260 15s. 5d. t 
a that pet day, 365 days being contained in oni 



5 ( 3 



34 10 


10 
10 


345 8 


4 
3 


1036 5 
307 5 
17 5 




5 


1260 15 


5 




a. Divide £47 19s. 4(/. by 3. Ans. 

3. Divide £37 14s. IQd. by 24. Ans. 

4. Divide £49 19*. U^d. by 66. Aas. 

5. Divide £34 lis. 9^d. by 149. Atis. 

6. Divide £1774 19s. lOlrf. by 179. Ans. 

7. Divide 47yd. 3qr. 2na. by 5, Am. 

8. Divide 37j1. 3R. MP. by 9. Ans. 

9. Divide 714/6. IO02. I2gr. by 89. Aits. 

10. Divide 374ciu(. 3qr. lOlb. by 48. Ans. 

11. Divide 274E.E. 2qT. 3no. by 142. Ans. 

13. If 60 sheep be sold for £I12 IQs., what is die value 

of 1 sheep ? 

13. If ll%lb. of cheese cost £2 18*. Sd., what is that per 
pound 1 

14. If 17ciui. ofleadcost £15 5s. l^d., what costs Iciut.t 

15. Bought 7 yards of cloth for 16s, Ad. ; what is that per 
yardi 
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91 



16. If 63 oxen cost £2553 1*. 6d., what costs 1 ox ? 

17. If 66lb. of butler cost £5 15s. 6d., what costs lib. 1 

18. If 528^6. of tobacco cost £23 I3s., what costs Hi.? 

19. If a tun, or 253 gallons, of wine cost £60, what costs 
I gaUon ? 

20. A prize of 1000 guineas is to be divided among 150 
sailors ; what is each man's share, after deducting ^ part for 
the officers 1 

21. If 125 ingots pf silver, each of an equ^J weight, weigh 
1347 oe. \lpwt. I4^r., what is the weight of 1 ingot? 

22. If 475cio(. IqT. IIIL, be the weight of 21hMs. of to- 
bacco, what is the weight of Ihhd. ? 

23. Bought 6 pieces of tapestry, containing 237£. Fl. 2qr. 
2na. ; what is the length of I piece ? 



1. In 1842, nine mills in Lowell manufactured 434000 
pounds of cotton per week. How much was manufactured 
by each mill, supposing the amount was exactly the same ? 

2. The number of inhabitants in the city of New York in 
1840 was 312710, and tlie expenses of the city government 
$1645779,30. If this was raised by an equal tax upon every 
inhabitant, how much would each have to pay ? 

3. The number of hogsheads of tobacco exported from the 
United States in the 20 years preceding 1841, was 1792000, 
and their estimated value was $131346514. What was the 
average value by the hogshead 1 

4. The amount of coffee imported in 1840 was 94996095 
pounds, and its value was estimated at $8546222. What 
was its worth per pound ? 

5. The number of scholars attending the public schools of 
the state of Maine, in 1839, was 201024, and the amount ex- 
pended for the support of the schools was $2581 1 3,43. What 



s the cost to the state for the tuition of each scholar ? 
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6. The militia force of the United Stales, according to the 
Army Register for 1845. was 1426868, and the number of 
commissioned ofRcers belonging to it was 69450, How many 
soldiers did that allow to each officer ? 

7. The whole coinage of the United States for the 51 years 
preceding 1845, amounted to $110177761,38, Suppose an 
equal amount had been coined each year, what would it have 

8. In 1843 there were sold 1605364 acres of the public 
lands. The sitfti received for them was- $2016044,30, and 
the sum paid into ' the national treasury, after deducting 
expenses, was Si99735i,57. What was the average cost 
per acre to the purchasers, and what was the average price 
per acre received by the government! 

9. The net amount of duties on imports for eighteen yeaTS 
preceding 1843, was $4525393(!o,81. How much was col- 
lected in each year, supposing the sums to have been equal 1 

10. There was inspected in Onondaga county, N. Y., in 
1844, 4003554 bushels of salt. The duties collected on these 
amounted to $340305. What was the duly on each bushel ? 

11. There were thirty-five banks in New Hampshire in 
1844," whose whole resources were $5836014,07. If this 
Bura was equally divided, how much woutd belong to each ! 

13. The population of Europe in 1837 was estimated at 
333884800, and the number of square miles at 3708871. 
How many inhabitants would this give to each square mile ? 

13. In 1843, there were 3173 public schools in Massa- 
chusetts, which were attended during the winter by 1 1 9989 
scholars. How many would litis allow to each school ? 

14. The number of male scholars attending the public 
schools of Pennsylvania was reported, in 1843, to be 161164 
and the number of female scholars 127598. The number of 
male teachers employed by the state was .5264, and the num- 
ber of female teachers 2330. How many scholars would 
this give to each teacher ? 
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15. The value of the exports from the United States in 
1841, was $104691534. If an equal amount had been ex- 
ported each day of the year excepting Sundays, what would 
it have been 1 



83, Besides ihe methods already explained of proving the 
operations in figures, there is yet another called the method 
by casting out the 9's. That method we will now explain. 
-84. An excess of units over exact 9's, is the remainder 
after the number has been divided by 9 : hence, any number 
less than 9 must be treated as an excess over exact 9's. 

Let us write down the numbers operation. 

to be added, as at the right. Now, f , S^ 

if we divide each number by 9, |^ ^.6 

and place the quotients to the right, 2 » * , 

and the remainders in the column =1 |e 

still to the right, we shall have, in § I 

the middle column, the exact nura- \ ^^™ " ' tl?. " ' I 
her of 9s contained in each num- ) ^q, „., ^ 

her, and in the coiumT, at the right, -^^^ ' ' ' 76i ' ' '"6 

the excesses over exact 9's. By -^^_g — 

adding these columns, we .find 1^ 

in the column of remainders, which is equal to one 9 and 6 
over : hence, there are 764 exact 9'a and 6 over. But it is 
evident that the sum of al! the numbers, viz., 6883, must con- 
tain exactly the same number of 9's and the same excess 
over exact 9's, as are found in the numbers taken separately, 
since a whole is equal to the sum of all its parts any way 
taken : therefore, in the sum of any numbers whatever, the 
number of exact 9's and the excess over Q's are equal, respeci- 
ivdy, to the aggregate of exact 9'i and the excess of ffs in the 
numbers taken separately. 

QuBsr. — 63. What other melhods of proof aro there for arithmetical 
operationa, beeides tlioee already explained ? 84. What a an exceao of 9'sT 
How do the exact number of 9's and the eioess of 9'b in any eiun com- 
pare inth the exact 9'a and the eicen of 9'a in the Mvetal numben 1 
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86. We will now explain a short process of finding ihe 
excess over an exact number of 9'3 in any number whatever ; 
and to do this, we must look a. little into the formation of 

In any number, written with a single significant figure, as 
4, 60, 600, 8000, &c., the excess over exact S's will always be 
equal to the number of units espressed by the significant figure ; 
for, in any such number we shall always have 4=4 

Also, 50 = (9 +I)x5 

600 = (99 +1)X6 

8000 = (999+l)x8 

&c. &c. &c. 

Each of the numbers 9, 99, 999, &c., expresses an exact 
number of 9's ; and hence, when multiplied by 5, 6, 8, &;c., 
the several products will each contain an exact number of 
9's; therefore, the excess over exact 9's, in each number, 
will be expressed by 4, 5, 6, 8, &c. 

If. then, we write- any number whatever, as 
6253, 
we may read it 6 thousand 2 hundred 50 and 3. Now, the 
excess of 9's in the 6 -thousand is 6 ; in 2 hundred it is 2 ; 
in 50 it is 5 ; and in 3 it is 3 : hence, in them all, it is 16, 
which makes one 9 and 7 over : therefore, 7 is the excess 
over exact 9's in the number 6253. Heixce, Ihe excess over 
exact 9*5 in any nximber whatever, may be found by adding to- 
gether the significant jlgures, and rejecting the exact 9's from 
ihe sum. 

NoTB. — It is best to reject or drop the 9 as soon as it occurs : 
thus we say, 3 and 5 are 8 and 2 are 10 ; then dropping the 9, we 
say, 1 to 6 is 7, which is the excess ; and the same for all similar 
operations. 

1. What is the excess of 9'a in 48701? In 67498 1 

3. What is the excess of 9's in 9473031 ? In 2704962! 

3. What is the excess of 9's in 87049612 ? In 4987051 1 

Quest. — 85. What will be the eioeas over exact 9'b in any omnber bx- 
pTSBsed by a eia^e signiiiciLnt Ggttie 1 How may Ihe tutceas over exact 9'b 
be found in any narober whatsver 7 
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94874 . . 
46073 . . 
50498 . . 
3674 . . 
341 . . 
195460-7 



PROOF < 

86. — 1. in the first of these num- 
bers we find the excess of 9's to be 5 ; 
in the second 3 ; in the third 8 ; in 
the fourth 2 ; and in the fifth 8 : 
hence, in them all it is 55, which 
leaves 7 for the excess over exact 
9's. We also find 7 to be the excess 
over exact 9's in the sum 195460: 
hence the work, is supposed to be right. Notwithstanding 
this proof, it is possible, after all, that the work may be erro- 
neous. For example, if either figure in the sum is too large 
by one ot more units, and any other figure is too small by the 
same number of units, the excess over exact 9's will not be 
affected. But as it would seldom happen that one error 
would be exactly balanced by another, the work when proved 
may be relied on as correct. Similar sources of error exist 
' I the proof of all arithmetical operations. 

2. Add together, 8754608, 4908721. 6037983, 89704543, 
iI43367, and"28949760, and prove the resuh by rejecting 
Jte 9's. 

3. Add together 40799903, 874162, 32704931, 6704192, 
2146748, 94004169, and prove the result by casting out 
the 9's. 



87. — 1- Since the sums of the re- 
mainder and subtrahend must be equal 
10 the minuend, it follows that the ex- 
cess of 9's in these two numbers mnst 
be equal to the excess of 9's in the 
minuend: hence, to the excess of 9's in the 
excess of 9's in the subtrahend, and the 
sum mill be equal to the excess of 9's in tl, 

QvEttr. — 86. Explain the proof of additioa by caAiug out the 9'b. 
what 11 the proof defective ? 67. Eipliiin the proof of mbliactiau by ci 
ing out the 9'b. 
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96 PROPERTIES OF THE 9'S. 

2. From 874096 take 370494, and prove the work by re- 
jecting the 9's. 

3. FTom 47096702 take 1104907, and prove the work by- 
rejecting the 9'a. 



' MULTIPLICATION 1 



I 9's. 



641 = 639 + 
232 = 235 + 



88. We will first remark, that if any number containing 
an exact number of 9's be multiplied by another whole 
number, the product will also contain an exact number 
of 9's. 

Let it be required to multiply any two numbers together, 
as 641 and 232. 

We first find the excess over exact 
9's in both factors, and then separate 
each factor into two parts, one of 
which shall contain exact 9's, and 
the other the excess, and unite the 
two together by the sign plus. It is 
now required to take 639 + 2 ^ 641, 
IS many times as there are units in 
225 +, 7 = 232. 

Beginning with the 7, we have 14 
for the product of 2 by 7, and 4473 for the product of 639 by 
7 ; and this last contains an exact number of 9's. We then 
take 2, 225 times, which gives 450, which also contains an 
exact number of 9's. We next multiply 639 by the figures 
of 225, and each of the several products contains an exact 
number of 9's, since 639 contains an exact number. Hence, 
the entire sum 148698 contains an exact number of 9's, to 
wliich if we add the one 9 from the 14, we shall find tile ex- 
cess of 9's in the product to be 5 ; and as the same may be 
shown for any numbers, we conclude thai, Uie excess of 9's m 
any product must arise front the product of the excess of 9's in 
the factors. 



4473 + 14 


450 


3195 


1278 


1278 


14869S + 14 
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PROPERTIES OF THE 9 s. 97 

it since the product of two numbers found in the ordinary 

must contain the same number of 9's, and the same ex- 

o{ 9's as a product found above, it follows that, if the 

of 9's in any number of factors be multiplied together, 

•.ess of 9's in _sueh product will be equal to the excess of 

the product of the factors. 



(1.) (3.) 

Multiply 87603 ... 6 818337 . . 

by 9865 1^ 9 374 

Prod. 861303595'7T~6 8080160798 . . 




J X 49 X 36 = 1532916. 
5 of 9's in any factor is 0, the e 
8 in the product is always 0. 



89, Since the divisor multiplied by the quotient must pro- 
duce the dividend, it follows that if the excess of 9's in the 
divisor be multiplied by the excess of the 9's in the quotient, 
the excess of 9's in the product will be equal to the excess 
of 9's in the dividend. 

1. The dividend is 8162315040, the divisor 61835720, and 
the quotient 133 : is the work right ? 

2. The dividend is 10364849920, the divisor 1440, and 
the quotient 7128368 : is the work right ? 

3. The dividend is 7.4855092410, the quotient 78795, and 
the divisor 949998 ; is the work right ? 

I>et the pupils apply the property of the 9's to other ex- 
amples. 

Quest. — If the eicess of 9'ei in any number of factors be mnltiptjed to- 
gather, what will the eicefs of 9'b in the pivduct be equal to7 69. How do 
70U prove divi^oD by casting out the 9's? 
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90. — 1. Numeration, Addition, Subtraction, MuIlipHcation, 
and Division are called the five ground rules, because all the 
other operations of arithmetic are performed by means of 
ihem. Multiplication, however, is but a short method of per- 
forming addition, and division but an abridged method of 
subtraction. 

2. A prime number is one which cannot be exactly divi- 
ded by any number except itself and unity. Thus, 1, 3, 5, 
7, 11, 13, 19, 23, &.C., are prime numbers. 

3. The product of two or more prime numbers wUl be ex- 
actly divisible only by one or the other of the factors, 

4. If an even number be added to itself any number of 
times, the sum will be even ; hence, if one of the factors of 
a product be an even number, the product will be even. 

5. An odd number is not divisible by an even number ; nor 
is a less number exactly divisible by a grealer. 

6. The quotient arising from the division of the sum of two 
or more numbers, by any divisor, is equal to the sum of the 
quotients which arise from the division of the parts separately. 

7. Any number is divisible by 2, if the last significant 
figure is even ; and is divisible by 4, if the last two figures are 
divisible by 4. 

8. Any number whose last figure is 5 or 0, is exactly 
divisible by 5 j and any number whose last ligure is 0, is 
exactly divisible by 10. 

ftuEST.^90.— 1. What are the five ground rules of BrithmelJcT What 
other rule in fact embraces the rule of multiplication t How may divisioa 
be performed ^ 2. What is a prime number T 3. By what numbere oiily will 
the product of prime factors be diviBiblB? 4. If an even number be multi- 
plied by a whole nnmber, will the product be odd or eyen ? 5. la an odd 
number divisible by an even number? G. What is the quotient aritnugfrom 
the division of the sum of two o; more numbers by any divisor equal to? 
7. When ia a number eiacliy divisible by 2? Whan by 41 8.. Iftholaat 
figure of a number be 5 or 0, by what numbara may it be diviriwd I 
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DIVlSId»*Of ARITHMEnC. 

91. The science of arithmetJc, whioli treats of numbers, may 
be divided into four parts : 

1st, That which treats of the properties of entire units, called 
the Arithmetic of Whole Numbers; 

2d. That which treats of the parts of unity, called the Arith- 
metic of Fractions; 

3d. ITiat which treats of the relations of the unit 1 to the 
numbers which eome from it, whether they be integers or 
fractions, and the relations of these numbers to each other; and 

4th. The application of the science of numbers to practical 
and useful purposes. 

A portion of the First part has already been treated under 
the heads of Numeration, Addition, Subtraction, Multiplication 
and Division. 

The Second part comes next in order, and naturally divides 
itself into two branches; viz^ 

Vulgar or Common Fractions, in which the unit is divided 
into any number of equal parts, and Decimal Fractions, in 
which the unit is divided according to the scale of tens. 

The Third part relates to the comparison of numbers, with 
respect either to their diiference or quotient. The Rule of 
Three, and Arithmetical and Geometrical Progression, make up 
this branch of Arithmetic, 

The Fourth part embracsi the applications of rules deduced 
from the science of numbers, to the ordinary transactions and 
business of life. 

106. Of what does (lie science of arithmetic treat I Into how many 
parts may it be divided? Of what docs the fiiat part treat! Of wliat 
does the secood {rart treat t What ia it called ! Of what doea the Hird 
part treat I What does the fourlh part embrace ! Whidi part bus been 
treated I Under how many heads I Into how many heads ie the second 
part divided t What are- they called 1 What distinguiEhea them) To 
what does the Uirrd part relate ! What does the fourth part embrace I 
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JOO OF TCLGAR FRACTIOKS. 

OF VULGAR FRACTIONS. 

92. The uirtt 1 represents an entire thing, as I apple, 
] chair, 1 pound of tea. 

If we suppose 1 thing, as 1 apple, or 1 pound of tea. to be 
divided into two equa! parts, each part is called one half of 
the thing. 

If the unit be divided into 3 equal parts, each part is called 
one third. 

If the unit be divided into 4 equal parts, each part is called 
one Jburth. 

If jhe unjt be divided into 12 equal parts, each part is 
called one twelfth ; and when it is divided inio any number 
of equal parts, we have a similar expression for each of the 
parts. These equa! parts of a unit are called Fractions. 



How are these fractions to be expressed by figures ? They 


e expressed by writing one figure under another. Thua^ 


^ is read one half. 


1 is read one seventh. 


1 " " one third. 


1 " " one eighth. 


J " " one fourth. 


^ " " one tenth. 


} " " one fifth. 


tV " " one fifteenth. 


^ « .' one sixth. 


■^ " " one fiftieth. 


It should, however, b« obse 


rved, that i is an entire half; 



^, an entire third, and the same for all the other fractions. 
Now, these fractions being entire things, may be regarded as 
units, and each is called a fractional unit. 

93. It is thus seen that every fraction is expressed by two 
numbers. The number which is written above the line is 
called the numerator, and the one below it, the denominator, 
because it gives a denflniinatjon or name to the fraction. 

For example, in the fraction J, 1 is the numerator, and 3 

Quest.— 92. What does the unit 1 rapreaent? If we dirido it into two 
equal parte, what ia each called ? If it be dieided into tliree squal pBlis, 
what is each pari? Into 4, 5, 6, &c, parts? What are Bueh expre«iana 
called I How may the fraction? be regarded! What are Ihey called? 
93. Ofhowmanj numbera is each fraction made upt What is the Ona 
above the line railed! The one below tKe line ! 
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ihe (lenominalOT. In the fraction ^, 1 is the numerator, and 
3 the denominator. 

The denominator in every fraction shows into how many equal 
parts the unit, or single thing, is divided. For example, in the 
fraction J, the unit is divided into 2 equal parts ; in the frac- 
tion ^, it is divided into three equal parts ; in the fraction -J, 
it is divided into four equal parts, &c. In each of the above 
fractions one of the equal parts is expressed. 

But suppose it were required to express 2 of the equal 
parts, as 2 halves, 2 thirds, 2 fourths, &c. 
We should then write, 

I they are read two halves, 
f " " " two thirds. 
J " " " two fourths. 
I " " " two fifths, &.C. 
If tt were required to express three of the equal parts, we 
should place 3 in the numerator ; and generally, the jtumera- 
tor shows how many of the equal parts are expressed in the 
fraction. 

For example, three eighths are written, 
1^ and read three eighths. 
^ " " four ninths. 
^ " " six thirteenths, 
■j^g- " " nine twentieths. 

94. When the numerator and denominator are equal, the 
numerator will express al! the equal parts into which the unit 
has been divided : and, the value of the fraction-is then equal 
to 1. But if we suppose a second unit, of the same kind, to 
be divided into the same number of equal parts, those parts 

Quest. — Wliat does t!ie denohiiQator show ? What does the numeraiflr 
bIiow ) lu the fraction Uiree-eigbths. wluch ii the nuinei'ator ? Which tiie 
denominatur 1 Into how man; parts is t]ie unit dividt^d? Hnw many 
parts are expressed ) In the fraction niiie-twentictha, iiit« how many parta 
is the miit divitied ! How many parts are expressed ! 94. When the 
□umeralor and deDoi)iiuator are equal, what is the value of tiie fractionl 
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103 OF VULGAR FRACTIONS. 

may also be expressed in the same fraction with the parts of 
die first unit. Thus, 

^ is read three halves. 
T, << u seven, fourths. 
V " " sixteen fifths. 
^ " " eighteen sixths. 
^ " " twenty-five sevenths. 

If the numerator of a fiaction be divided by its denominator, 
the integer part of the quotient wilt express the number of 
entire units which hai'e been used in forming the fraction, and 
the remainder will show, how many Iractional units a e ove 

The unit, or whole thing, which is divided, in fo n n a 
fraction, is called the unit of the fi-action ; and one of the equal 
parts b called the unit of the expression. Thns, in the frd», on 
\, 1 is the unit of the fraction, and \ the unit of the ei.p es n 

la every fraction, we must distinguish carefully, be ween 
the unit of the fi-action and the unit of the espresaion. The 
first, is the whole thing from which the fraction is derived ; the 
second, one of the equal parts of tlie fractional expression. 

From what has been said we eonctnde 

1st. That a fraction is the expression of one or more equal 
parts oj unity 

2d. Tiiat tlie denominator of a fr<ution ikowa into how 
many equal parts the unit or stnyle thing has been divided, 
and the numeiatot expresitfa houi many suck parts aie taken 
in the Jraclion 

3d. That the lalue of every fraction is equal to the quotient 
arising pom dimding the numerator by the denominator 

Ath. That when the numerator is less than the detiomina 
tcrr, the lalue of the fraction is lei,s than 1 

QuasT.— What ia the value of the fraction three-halves? Of Eeveo- 
fourthst Of eixteeiv-fifths ? Of eighteen-sixths ! Of twentj-five.seventha ) 
What ia the tirst conolusion ? Wliat the 2d ! What the Sd r What 
the 4th) What the 6lh) What the Bih I What the 1th! What ia 
the uiut of the fiaction Ihree.fuurths! What is the unit of the expres- 
uod! 
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5th. Thai, wfi-en (he numerator ia equal to the denominator, 
the vaJii', of the fractwn is equal to I. 

6tli. That, when the numerator is greater than the denomi- 
nator, the value of the fraction will be greater than 1. 

7th. That, the unit of every fraction ii the -whole thing 
from which it was derived; and the unit of the expressiffn, 
one of the equal parts taken. 

95. There are sis kinds of Vulgar Fractions : Proper, Im- 
proper, Siirijiie, Compound, Mixed, and Complex. 

A pROPEE Fraction is one in which the numerator is leas 
than the denominator. The value of every proper fraction is 
less than 1, (Art, 94). 

The following are proper fractions ; 

J. h i. i. f I. A. I. i- 

An Improper Fraction is one in which the ii 
equal to, or exceeds the denominator. Such fract 
called improper fractions because they are equal t 
ceed unity. When the numerator is equal to the dei 
the value of the fraction is 1 ; in every other case the value 
of an improper fraction is greater than I. 

The following are improper fractions : 

f> f' h T> I' V' V' '■^• 

A Simple Fraction is a single expression. A simple 
fraction may be either proper or improper. 

The following are simple fractions ; 

i. J. I. t. f. I. {. i- 

A Compound Fractiok is a fractio"n of a fraction, or sev- 
eral fractiona connected together with the word of between 

QuEffT. — Write the fraction nineteea-fortietha : — also, 60 fauneeiiths — 
18 fiftieths— 16 twentietlia— 17 tliirtieths— 41 one rtiooaandtliB— 85 mil- 
liortha — 106 fiftlia. 95. How many kinds of vnlgar fractiona ate tliere) 
What ate they? What is a proper fraotioD? Is its valoe greater or less 
than 1! What is an impropei fraction T Why is it called upproper? 
When Is ite value equal to 1 ? What is a simple fraction ? WhtU is a com- 
pound fractioQ ^ Give an example of a proper fraction. Of an improper 
fraction. Of a simple fraction. 
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The following are compound fractions ; 

I of i, ^ of J of J, i of 3, 1 of i of 4. 

A Mixed Number is made up of a whole number and a 
fraction. The whole numbers are sometimes called integers. 
The following are mixed numbers ; 

31, 4^, 6|, 5|-, 6|, 31, 

A Complex Fraction is one having a fraction or a mixed 
number in ihe nmnerator or denominator, or in both. 
The following are complej: fractions : 
I _3_ J- 42| 
ri' 47| "y 87J' 

96. The numerator and denominator of a fraction, taken 
together, are called the terms of the fraction. Hence, every 



97. A whole number may be expressed fractionally by 
writing 1 below it for a denominator. Thus, 

3 may be written ^ and, is read, 3 ones. 



But 3 ones are equal to 3, 5 ones to 5, 6 ones to 6, and 8 
ones to 8. HenCe, the value of a number is not changed by 
placing 1 under it for a denominator. 

QuEffT.— What is a mixed number T Give an example of a compound 
fraction. Of a miied fraction. Is four-ninths a proper or improper frac- 
tion? What kind of a fraction is aix-tliirdsT Wliat is ilfl valued What 
Itindof a fraction is niiie-eightlffl? What is its value? What kind of a 
fraction is one-half of a third? Wliat kind of a fraction is two and one- 
sixth? Four and a seventh? Eight and a tenth? What \a a compfei 
traction ? 98. What are the temia of a fraction ? Wlial are the terms of 
the fraction three-fourths? Of fivo-eighlhs ? Of Bix-seventhst 97. How 
may a whole number be expressed fractioiiully ? Does this alter its value? 
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93. If an apple be divided into 6 equal parts, 

^ will express one of the parts, 

^ " " two of the parts, 

■f " " three of the parts, 

&c., &c., &c., 

and generally, the denominator shows into how many equal 

parts the unit is divided, -and the numerator how many of the 

parts are t^iken. 

Hence, also, we may conclude that, 

^ X 2 ; that is, ^ taken 2 times = f, 
^ X 3 ; that is, ^ taken 3 times = !■, 
I X 4 ; that is, 1 taken 4 times — -I' 
&c,, &c., &.C., 

and consequently we have, 

Proposition I. If the numerator of a fraction he multiplied 
hy any number, the denominator remaining unchanged, the value 
of the fraction vdll be increased as many times as there are units 
in the multiplier. Hence, to multiply a fraction by a whole 
number, we simply multiply the nwmeraloT by the number. 



1. Multiply |- by 5, 

2. Multiply ^ by 7. 

3. Multiply \^ by 9. 

4. Multiply ^by 12. 



5. Multiply ^ by 11. 

6. Multiply ^ by 13. 

7. Multiply-^ by 14. 

8. Multiply ^ by 15, 



99. If three apples be each divided into 6 equal parts, 
there will be 1 8 parts in all, and these parts will be 
by the fraction ^^ . If it were required to express but 
third of the parts, we should take,in the numerator, but 



1. If ail apple be divided into six equal parts, how do you ex 
loeepaJtaT Twoofthemi Threeoftbem? Fouroftliem' 
T Repeat the propoaition. How do you multiply a fraction 
le each divided into 6 equal parts, 
w divided, how many parts in alt 
wnmny parts? How many parts in 6 applet 



a whole numbe 


? 99. If 3 appi 


w mauy parts m 


all? U 4 apples 


5 apples befeo di 


ided, how nmny [ 


7? In 8? la 9' 


1.1 10 T 
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third of the eigiileen parts ; that is, the fraction ^ would ex 
jiress one-third of ^^. If it were required to express one- 
sixth of -the 18 parts, we should take one-sixth of 18, and | 
would be the required fraction. 

In each case the fraction ^ has been diminished as many 
imes aa there were units io the divisor. Hence, 

Proposition II. If the numerator of a fraction he divided 
hy any number, the denominator remaining unchaaged, the value 
of the fraction will be diminished as many times as there are 
units in the divisor. Hence, a fraction may be divided by a 
mhole number by dividing it 



1. Divide ^ by 6. 5. Divide -^ by 5. 

2. Divide ^ by 8. 6. Divide f|^ by 12. 

3. Divide ^^ by 12. 7. Divide f|^ by 32. 

4. Divide -J-^J hy 7. 8. Divide f|A by 36. 

100. Let us again suppose the apple to be divided into 6 
equal parts. If, now, each part be divided into 2 equal parts, 
there will be 12 parts of the apple, and consequently each, 
part will be but half us large as before. 

Three parts in the first case will be expressed by |-, and 
in the second by ■^. But since the parts in the second are 
only half the parts in the first fraction, it follows that, 
A= one half off 

ff we suppose the apple to be divided into 18 equal parts. 

Quest. — Wlial enprefses all the parts pf the three apples 7 What bi- 
preeses one-half of them 7 One-third of them ? One-sixth of tiiem 7 One- 
ninth of theni7 One-eighteenth of Chein) What expreEBcs all the parts 
of four apples? One-half of them? One-third of them? One-fourth of 
them? OuB-siithoflhem? 6n6-eighth of them T One-twelflh of themi 
Une-twenty-fourtli of them 7 Put similar questions for 5 app)^ 6 apples, 
&c. Repeat the propoaition. How may a fraction be divided T 100, If a 
unit be divided into 6 equal parts and then into 12 equal parts, how does one 
of the last parts compare with one of the first T If the second diviaon be 
into 18 parts, how do they oomparel If into 247 
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ihree of the parts will be expressed by ^, and since the 
parts are but one-tbird as large aa in the first case, we have 

^ = one third of |^ ; 
and since the same may be said of all fractions, we have 

Proposition III- If the denominator of a fraction he mulr 
tiplied by any number, the numerator Temaining unchanged, the 
value of the fraction wUl be diminished as many tiirtes as there 
are units in the multiplier. Hence, a fraction may be divided 
hy any number, by multiplying the denominator by that nurnher. 



EXAMPLES. 



5. Divide J|l by 14. 

6. Divide ^'^ by 15. 

7. Divide m- by 5. 

8. Divide -^\ by 8. 



1. Divide If by 6. 

2. Divide |-i by 9, 

3. Divide ^ by 13. 
4 Divide f3^by 11. 

101. If we suppose the apple to be divided into 3 parts 
instead of 6, each part will be twice as largo as before, and 
three of the parts will be expressed by ^ instead of |. But 
this is the same as dividing the denominator 6 by 2 [ and 
since the same ia true of all fractions, we have 

Proposition IV". Iftfie denominator of a fraction be divi- 
ded by any number, the numerator remaining uifchanged, the 
faiwe of the fraction ■mill be increased as many times as there are 
units in the divisca: Hence, a fraction may be multiplied by a 
whole number, by dividing the denominator by that number. 

Quest.— What part of 34 ie 6 ? If the second diyiaon ba into 30 partfl, 
how do they compare ? If into 36 parts ? Bepeat tlie propoaitioo. How 
may a fraction be divided by a whole number) iOl. If we divide 1 apple 
into three parts and another ii!Ui 6, how much greater will the parts of the 
first be than those of the second J Are the pads larger as you decreasB tho 
denouunator? If you divide the denominator by 2, how do you afiect the 
parts! If you divide it by 3 7 By 4? By5t By S! By 77 By 87 
Kepeat the propositioii. How may a fraction be multiphed by a whoie 
aomber? 
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1. Multiply f by 2, by 4. 5. Multiply ls/ ^y 7_ 

2. Multiply ^ by 4, 8, 16, 6. Multiply ^ by 5, 10,20. 

3. Multiply II by 4, 6, 13. '7. Multiply f^ by 8, by 16. 

4. Multiply {^ by 16, 56. 8. Multiply ^j" by 7, by 21. 

102. It appears from Prop. I. that if the numerator of a 
fraction be multiplied by any number, the value of the frac- 
tion will be increased as many times as there are units in the 
multiplier. It also appears from Prop. III., that if the de- 
nominator of a fraction be multiplied by any number, the value 
of the fraction will be diminished as many times as there are 
units in the multiplier. 

Therefore, when the numerator and denominator of a frac- 
tion are both multiplied by the same number, the increase 
from multiplying the numerator will be just equal to the de- 
crease from multiplying tbe denominator ; hence we have, 

PnOPOSiTiON v. If both terms of a fraction he multiplied 
by tlie same number, the value of the fraction tcill remain un- 



1. Multiply the numerator and denominator of -5- by 7. 

,„ , 5 5 X 7 35 

We have, — ^ — — . 

7 7 X 7 49 

3. Multiply the numerator and denominator of JJ- by 3, by 
4, by 6, by 7, by 9, by 15, by 17. 

3. Multiply both terms of the fraction -j^ by 9, by 12, by 
16, by 7, by 5, by 11. 

QuEBT.— 103. If the numerator of a fraction be muIUplied hy a nnmbor, 
how many times is (lie fraction increased? If tlie deijominator be mulU- 
plied by tlie same niunber, how many times is Ihe fracliou diminished ? It 
t[ien the numerator and denominator be both multiplied at the same lime, 
is tlie value ehanged? Why not? Repeat tlie proposition. 
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103. It appears from Prop. II. that if the numerator of a 
fraction be divided by any number, the value of the fraction 
will be diminished as many times as there are utiiis in the di- 
visor. It also appears from Prop. IV., that if the denominator 
of a fraction be divided by any number, the value of the frac- 
tion will be increased as many times as there are units in the 
Jivisor. Therefore, when both terms of a fraction are divided 
by the same number, the decrease from dividing the numerator 
will be just equal to the increase from dividing the denomina- 
tor ; hence we have. 

Proposition VI. If both terms of a fraction be divided 
by the same number, the value of the fraction will remain un- 



1. Divide both terms of the fraction -^-g by 4: this givea 

iiTS^h Ans. 2;. 

2. Divide each term by 8: this gives ^|^ ^^ ^. 

3. Divide each term of the fraction ^^ by 2, by 4, by 8, 
by 16, by 32. 

4. Divide each term of the fraction -j^^ by 2, by 3, by 4, 
by 5, by 6 by 10 by 13 tv l") by 30 by 30, by 60. 



104. Any number greater than unitv that will divide two 
or more numbers without a remainder, is called their com- 
mon divisor and the greatest number that will so divide 
them, is called their ureatest (.ommon divisor. 

Quest.— 103 If the num*tafor of d fraction be divided by a number, 
how many ttmes will (he value of the ftaclion be diminished T If the ds- 
noiiunator be divided by the eame number, how many timea will the value 
of the fraction be increased? If they are both divided by the same num- 
ber, will the. value of the fraction be changed? Why not! Repeat the 
proposition. 104. What is a common divisor? What is the ^atest coiU' 
mon dii'uwr of two or more numbers T 
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Before explaining the manner of finding this divisor, it is 
necessary to explaia some principles on which the method 
depends. 

One number is said to be a multiple of another when il 
contains that other an exact number of times. Thus, 24 is 
a multiple of 6, because 34 contains 6 an exact number of 
limes. For a like reason 60 is a multiple of 13, sinae it con- 
tains 12 an exact number of times. 

First Principle. Every number which exactly divides 
another number will also divide wiihout a remainder any 
multiple of that number. For example, 24 is divisible by 8 
giving a quotient 3. Now, if 24 be multiplied by 4, 5, 6, or 
any other number, the product so arising will also be divisi- 
ble by 8. 

Second Principi.b. If a number be separated into two 
parts, any divisor which will divide each of the parts sep- 
arately, without a remainder, will exactly divide the _given 
number. For, the sum of the two partial quotients must be 
equal to the entire quotient ; and if they are both whole num- 
bers, the entire quotient musS be a whole number ; for the sum 
of two whole numbers cannot be equal to a fraction. 

For example, if 36 be separated into the parts 16 and 20, 
the number 4, which will divide both numbers 16 and 20, 
will also divide 36 ; and the sum of the quotients 4 and 5 will 
be equal to the entire quotient 9. 

Third Principle. If a number be decomposed into two 
parts, then any divisor which will divide the given number 
and one of the parts, will also divide the other. 

For, the entire quotient is equal to the sum of the two par- 
tial quotients ; and if the entire quotient and one of the partial 
quotients be whole numbers, the other must also be a whole 
number ; for no proper fraction added to a whole number can 
give a whole number. 

Qother? W)jal 
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Ill 



1. Let it be required to find the operation. 

greatest common divisor of the num- 216)408(1 
bers 216 and 408. ^ 

It is evident that the greatest com- 192)216(1 

mon divisor cannot be greater rfian ^^^ 

the least number 316. Now, as 316 34)192(8 

will divide itself, let us see if it will 1^ 

divide 408 ; for if it will, it is the greatest common divisor 
sought. 

Making this division, we find a quotient 1 and a remainder 
192 ; hence, 216 is not the greatest common divisor. Now 
we say, that the greatest common divisor of the two given num- 
bers is the common divisor of the less number 216 and the re- 
mainder 193 after the division. For, by the second principle, 
any number which will exactly divide 316 and 192, will also 
exactly divide the number 409. 

Let us now seek the common divisor between 316 and 
193. Dividing the greater by the less, we have a remainder 
of 24 ; and from what has been said above, the greatest com- 
mon divisor of 192 and 316 is the same as the greatest 
common divisor of 192 and 34, which we find to be 24. 
Hence, 24 is the greatest common divisor of the given num- 
bers 216 and 408 ; and to find it 

Divide the greater number by the less, and then divide the 
divisor by the remainder, and continue to divide the last divisor 
by the last remainder until nothing remains. The last divisor 
uHli be the greatest common divisor sought. 



1. Find the greatesi 

2. Find the great* 

3. Find the greatest 

4. Find the gr( 

5. Find the greatesi 



divisor of 408 and 740. 
divisor of 315 and 810. 
divisor of 4410 and 6670. 
divisor of 3471 and 1869. 
divisor of 1584 and 2773. 
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Note. — If it be required to find the gfealeat common divisor of 
more than two numbers, find first the greatest coiiimon divisin- of 
two of them, then of that common divisor and one of the ri 
numbers, and so on for all the numbers ; the last coinmo. 
n divisor of all the numbers. 



6. What is the greatest common divisor of 493, 744. and 
1044? Ans. ■ 

7. What is the greatest common divisor of 944, 1488, and 
2088? 

8. What is the greatest common divisor of 216, 408, and 
7401 

9. What is the greatest common divisor of 945, 1560. and 
23683? 

10. What is the greatest common divisor of 204, 1190, 
1445, and 2006 ? 



105. It has already been remarked (Art. 90), that a prime 
number is one which is only divisible by itselt or unity, and' 
that a composite number is the product of two or more fac- 
tors (Art. 61)- Now, every composite number may be de- 
composed into two or mote prime iactors For example, if 
we have the composite number 36, we may wnte 

36 = 18x2 = 9x2x3^3x3x2x3; 

which we see there are four prime factors, viz., two 3's 

' we have the composite number 150, we may 

iou=15xl0^3x5Xl0:z;3x5x5x3; 

in which there are also four prime factors, viz., one 3, two 

5's, and one 2. Hence, to decompose a'number into its 



Ag 



le factors, 

QuFBT. — 105. What is K prime number 7 What is a composite nurabarT 
Into what ma; it be decomposed? What are the prime Ikcton of 36? 
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Divide it continually by any prime number which mil divide 
it without a remainder, and the last quotient, together vdtk the 
several divisors, will be the prime factors sought. 



1. What are the prime factors of 
180? 

We first divide by the prime num- 
ber 2, which gives 90; then by 3, 
then by 5, then by 3, and find the 
six prime factors 2, 3, 5, 3, and 2. 



2)180 
3)90 
5)30 
3")6 



3x3x5x3x2 = 180 

2. What are the prime factors of 645 ? Ans. 

3. What are the prime factors of 360 1 Ans. 

106. It is plain that the greatest common divisor of two or 

more numbers, will ^Iways be the greatest common factor, 
and that such factor must arise from the product, of equal 
prime numbers in each. Hence, to find the greatest com- 



[1 divisor of t^ 






Decompose them into their prime factors, and the product of 
those factors which are common 'will be the greatest i 
divisor sought. 



1. What is the greatest 



divisor of 1365 and 1995 ? 



3)1365 




3)1995 


5)155 




5)665 


7)91 




7)133 


13 




19 


Hence, 3, 5, 7, a 


nd 13 are 


Hence, 3, 5, 7, and 19 are 


me factors. 




the factors. 


Hence, 3 x 5 x 


7^ 105^ 


the greatest comman divisor 



QuEBT. — How do you decompose a numbar into its prims faclore? 106. 
What is the grealeal common divisor of two or more numbeis T What does 
such factor arise fromi How then do you find the greatest common diviBarl 
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ii. What is the greatest common divisor of 12331 and 
54345 ? 

3. What is the greatest common divisor of 3775 and 1000 ? 

4. What is the greatest common divisor of 6327 and 
23997 ? 

5. What is the greatest common dirisor of 34720 and 
4155? 



125. A number is said to be a common, multiple of two or 
more numbers, when it can be divided by each of them, sepa- 
rately, without a remainder. 

The hoit common multiple of two or more numbers, is the 
least number which they will separately divide without a re- 
minder. Thus, 6 is the le;ist common multiple of 3 and 2, it 
being lie least number which they will separately divide with- 



A factor of a number, is any number greater than 1 that 
will divide it without a remainder ; and a prime factor is any 
prime number that will so divide it. 

Now, it is plain, that a dividend will contain its divisor an 
exact number of times, when it contains as factors, every factor 
of that divisor : and hence, the question of finding the least 
common multiple of several numbers is reduced to finding -a 
number wtich shall contain all tlie prime fa<;tors of each num- 
ber and none ofA^rs. If the numbers have no common prime 
factor their product will be their least common multiple. 

Example I. — Let it be required to find the least common 
multiple of C, 8 and 12. 

136. When is one number eaid to be a coiai n It pi f t o or 
more lYurabers ) What ia the least common m lt£l f tw lore 

Qumbera! Of what numbers ia 6 the leagt coimi nultple! Wl at ia 
the difference between a common multiple and the lei^t ram a mul- 
tiple i What is a fiictor of a number 1 What ia a p m fa to f What 
is a, prime number I When will a dividend ejuctly contain its divisor ! 
To what ia the queatioa of finding the least common multiple reduced 1 
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We see, from inspection, that 
tile prime factors of 6, are 2 atid 
3; — of 8; 2, 2 and 2; — and of 
12; 2, 2 and 3. 

Now, every factor, of each number, must appear in the least 
common multiple, and none others : hence, we must have all 
the factors of 8, and such other prime factors of 6 and 12 as 
are not found among the prime factors of 8, that is, the factor 3. 



3 X 2 X 2 X 8 = 24, the least common multiple 
To separate the prime factors, or to find the least 
multiple of two or more numbers, 



1, J'laee the numbers on the same line, and divide by any 
prime number that will divide two or more of them without 
a rejttainder, and set down in a line below, the guotienla and 
the undivided numbers. 

IL Divide as before, until there is no numher greater than 
1 that will exactly divide any two of the numbers: then mal- 
liply together the numbers of the lower line and the divisors, 
and the product will be Ike least common multiple. If, in 
comparing the numbers together, we find no common divisor, 
their product is the least common multiple. 

2. Find the least common multiple of 3, 8, and 9. 
We arrange the numbers in a line, 

and see that 3 will divide two of 
them. We then write down the quo- 
tients 1 and 3, and also the 8 which 
cannot be divided. Then, as there 
is no common divisor between any two of the numbers 1, 8, 

niiltiple. If the 
Don multiple t 



3)3 . . 8 . 


. . 9 


I . . 8 . . . S 


lx8X3X 


= 72. 
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md 3, it follows that their product, muhiplied by ihe divisor 3, 
*ill gne the least common multiple sought. 

3. Find [he least common multiple of 6, 7, 8, and 10. 

4. Find ihe least common multiple of 21 and 49. 

5. Find the least common multiple of 3, 7, o, 6, and 8. 

6. Find the least common multiple of 4, 14, 28, and 98. 

7. Find the least common multiple of 13 and 6. 

8. Find the least common multiple of 13, 4, and 7. 

9. Find the least common multiple of 6, 9,4,14, and 16. 

10. Find the least common multiple of 13, 12, and 4. 

11. \\hdtis the least common multiple of 11, 17, 19,21. 



108. To find the least 



mltiple by this method. 



Decompose each number into its prime factors ; after which, 
select from each number so decomposed the factors which are 
common to them all, if there be such : then select those which are 
common to two or more of the numbers, and so on until all 
the facial's common to - any two of them shall have been 
selected. Then multiply these several factors together, and 
also the factors which are not common, and the product will 
be the least common multiple. 



1. What is the least comm 
The prime factors of 99 
are 3, 3, and II ; and of 
468, 3, 3, 3, 3, and 13: 
hence, the common factors 
are 3 and 3, which are to be 
multipliedby 11,2, 3, and 13. 



1 multiple of 99 and 468? 



468:^3x3x3x3x13. 
3x3x11x2x2x13^5148. 



Quest, 



3. How do you find tlie 
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2. What is the least common multiple of 12, 14, and 36 ? 
Having decomposed the 



13 =XxXxX 
14^2;x7 

3X3X2X3X7 = 253. 



numbers into their prime fac- 
tors, we see that 2 is common 
to them all. We then set it 
aside as a multiplier, and 
cross it in each number. We 
next set 3 and 2 aside, and 
cross them in a contrary direction. We then have 7 and 3 
remaining, which we use as factors. It --is plain that, this 
method introduces into the common multiple every prime fac- 
tor of each number. 

3. What is the least common multiple of 4, 9, 10, 15, 18, 
20, 21 1 

4. What is the least common multiple of 8, 9, 10, 13, 25, 
33, 75, 80 1 

6. What is the least common multiple of 1, 2, 3, 4, 5, 6, 
7, 8, 9 ? 

6. What is the least common multiple of 9, 16, 43, 63, 31, 
14,72? 

7. What is the least common multiple of 7, 15, 31, 28, 35, 
100, 1251 

B. What is the least common multiple of 15, 16, 18, 20, 
24, 25, 27, 30 ? 



109. Reduction of Vulgar Fractions is the method of 
changing their forms without altering their value. 

A fraction is said to be in its lowest terms, when there is 
no number greater than 1 that will divide the numerator and 
denominator without a remainder. The terms of the fraction 
have then no common factor. 



QuBBT. — 109. What ia reduction t When is a fnlciion said to be in its 
)in*«t terms 1 Is one-half in its lowest telma I lathe fraction two-fborthsT 
Is three -ibuitha? 
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110, To reduce an improper fraction to its equivalent 
whole or mixed number. 

Divide the numerator by the denominator; the quotient will be 
the whole number ; and the remainder, if there be one, placed 
over the given denominator will form the fractional part. 

It was shown in Art. 94, that the value of every fraction 
is equal to the quotient arising from dividing the numerator 
by the denominator : hence the value of the fraction is not 
changed by the reduction. 



1. Reduce ^-^ and ^-^ to their equivalent whole or mixed 
numbers. 

OPERATION. OPERATION. 

4^84 9)67 

Ans. 21 Ans. 7^ 

3. Reduce \' to a whole or mixed number. Ans. 

3. In y of yards of cloth, how many yards ? Ans. 

4. In y- of bushels, how many bushels I Ans. 

5. If I give ^ of an apple to each one of 1 5 children, bow 
many apples do I give ? 

e. Reduce ^^, ^YS^, V^V" VaVoV ■ *" '^^'^ whole or 
mixed numbers. 

7. If I distribute 878 quarter-apples among a number of 
boys, how many whole apples do I use ? 

8. Reduce -|-f- to a whole or mixed number. 

9. Reduce 1^3^ to a whole or mixed number. 

10. Reduce -'^^*J to a whole or mixed number. 

11. Reduce - ^aia '^ ''' ^ whole or mixed number. 

Qt/BCT. — 110. How do yon reduco a fraction to its equivaleiit whole or 
mixed number! Does this reduction alter its valnB ! Why not? What 
are fonr-httlvea equid to ) Eght-fourthB t Siiteen-eightha? Twenty-fifths? 
Thirty-Bii-flixlhs r Four-thirdsT What are nins-fburthsequal to? Nine- 
liRhe 7 SsTenteen-Hrths ? Eighteeii«(venth»7 
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Ill, To reduce a mixed number to its equivalent improper 
fraction. 

Multiply the whole number by the deaominator of the frac- 
tion ; to the product add the numerator, and place the sum over 
the given denominator. 



1. Reduce i^ to its equivalent improper fraction. 
Here, 4 x 5 = 20 : iben 20 + 4 —-24 ; hence, 

^ is the equivalent fraction. 
This rule is the reverse of Case I. In the example 4| 
we have the integ'er number 4 and the fraction |. Now 1 
whole thing being equal to 5 fifths, 4 whole things are equal 
to 20 fifths ; to which, add the 4 fifths, and we obtaiij the 24 
fifths. 

2. Reduce 35|^ to its equivalent improper fraction. 

3. Reduce 47|- to its equivalent improper fraction. 

4. Reduce 676f|, 874'/, 690^, 36?!^, to their 
equivalent improper fractions. 

5. Reduce 847^^5. 874^, 67426ff-|, to their equiva- 
lent improper fractions. 

6; How many 200ths in 675^ ? Ans. 

7. How many 151ths in 187^^? Ans. 

8. Reduce 149|- to an improper fraction. Ans. 

9. Reduce 375^| to an improper fraction. Ans. 

QuKST. — 111. How do you reduce a miied number to its equivalent im- 
pr(^«r fraetion 1 How many fourths are there in one ? In two? In IhreoT 
How many sixtiis in four and one-siith? In eight and two-aiithE? In 
eeven and three-sixths T. lu nine and Eve-sixths ? In ten and five-aixths 7 
How many eighths in two and one-eighthT In three and three-eigtitha T 
In four and four-eighths T In five and sii eighths? In seven and seven- 
eighths? In eight and seven-eighths T 
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10. Reduc© 17494g4BB5 "^ ^" improper fraction. 

11. Reduce 4834f^ to an improper fraction. 

12. Reduce 1789|^ to an improper fraction. 

13. Place 4 sevens in such a manner that they may bo 
equal to 78. 

112. To reduce a fraction to its lowest terms. 

I. Divide the numerator and denmninator hy any number that 
will divide them both without a remainder, and then divide the 
quotients arising in .the same way, until there is no number 
greater than 1 that will divide them without a remainder. 

II. Or, find the greatest common divisor of the numerator and 
denominator, and divide them hy it. The value of the fraction 
will not he altered by the reduction. 



1 81 



— -, which are the lowest terras of the 



5 ) 70 _ 7)14 

5)175 ""7)35 ' 
fraction, since no number greate' than 1 will divide the nu- 
merator and denominator without a remainder. 




eecoiidT What are the lowest terms of two-fomthB! 
nine-twelfths T Of aixteen-thirty-fflJiths ? Of teu-li 
twenty-fourths ? Of siiteon-eightBeulhs T Of nine 
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4. 


Reduce ^ « 


5. 


Reduce f f^ K 


6. 


Reduce ^VA 


7. 


Reduce |^ to 


8; 


'E.d«„}H., 


9, 


E,duc, ¥# 


10. 


Reduce ^», 


11. 


Reduce -,2,^ 


12. 


Reduce Hi K 
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I its lowest terms. Ans. 

I its lowest terms. Ans. 

to its lowest terms. Ans. 

its lowest terms by the 2d method. 
I its lowest terms by the 3d method, 
to its lowest terms by the 2d method, 
o its lowest terms by the 2d method. 

,0 its lowest terms. Ans. 

its lowest terms. Ans. 

13. Reduce iW-j- to its lowest terms. Ans. 

14. Reduce fyiy to its lowest terms. Ans. ■ 

15 . Reduce -f-^ to iis lowest terms. Ans. 



113. To reduce a whole number to an equivalent fraction 
having ei given denominator. 

Multiply the whole number hy the given denominator, and set 
the product over the said denominator. 



1. Reduce 6 to a fraction whose denominator shall be 4. 
Here 6 x 4 = 24 ; therefore y is the required fraction. 

It is plain that the fraction will in all cases be equal to the 
whole number, since it may be reduced to the whole number 
hy Case I. 

2. Reduce 15 to a fraction whose denominator shall be 9. 

3. Reduce 139 to a fraction whose denominator shall be 
175. 

4. Reduce 1837 to a fraction wkise denominator shall 
be 181. 

QuiBT. — 113. How do yoa radnca a whole nmnbsl to ta eqmvaieot 
fiaction having s given denoDtinalorl How man^tliinlBiiil! In 2T InSt 
In 4 7 If the dBDomfaistaT be 5, what fiactioo wiU you foim<rf5T Of 4T 
Of 97 or 77 Of 87 With the denominator G, what fraction wiO yim 
Bimiof37 Of4T OfS? OfGf OfJ! Of9T 



,y Google 



IS3 REDUCTION OF VULGAR FRACTIONS. 

5. If the denominator be 837, what fractions wUl be formed 
from 327 ? From 889 1 From 573 ? 

6. Reduce 167 to a fraction whose denominator shall 
be 89. 

7. Reduce 3074 to a fraction whose denominator shall 
be 17. 



114. To reduce a compound fraction to its equivalent sim- 
pi, on.. 

I. Reduce all mixed numbers to their equivalent impTopeT 
/Tactions. 

II. Then multiply all the numerators together for a numera- 
tor and all the denominators together for a denominator : their 
product mil form the fraction sought. 



1 . Let us take the fraction ^ of ^. 

First, f = 3 X |- : hence the fractions may be written 
Joff^3x^of|-; that is, three times one-fourth of ^. 
But } of |- = ^ ; hence we have, 

', oft = 3xA = }(, 
8 result which is obtained by multiplying together the nume 
rators and denominators of the given fractions. 

When the compound fraction consists of more than two 
simple ones, two of them can be reduced to a simple fraction 
as above, and then this fraction may be reduced with the 
next, and so on. Hence, the reason of the rule is manifest. 

2, Reduce 3i of 6^ of 7 to a simple fraction, Ans. 

Qdeft. — 114. What is acompoimd fractioa! Hcnr do you reduce acom- 
pound fiBction to aramplo one? Dofs this alter the »aluB otthe fmctiont 
What ia one-half of oite-half ! One-half of ono-lhud T Oae-thiid of one- 
foorlh? OBa-sixthofone-BereiilhT Three-halves of one.«jhth.7 Six-thirds 
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3. Reduce 5 of J^ of ^ of 6 to a simple fraction. 



METHOD I 

116. The work may often be abridged by striking out or 
vaneelling common factors in the numerator and denominator. 



1 . Reduce ^ of I- of -^ to a simple fraction. 

„ 5 ^ ^ 5 

Here, ^ X ^ ^ - = ^, 

by cancelling OT striking out the 3's and 6's in the numerator 
and denominator. 

By cancelling or striking out the 3's we only divide the 
numerator and denominator of the fraction by 3 ; and in can- 
celling the 6's we divide by 6. Hence, the value of the frac- 
tion is not affected by striking out like figures, which should td- 
ways be done when they multiply the numerator and denominator. 

2. Reduce -f of §- of y^^ to ita simplest terms. 

2 
„ X 'S^ -^ 2 , 

5 

Besides cancelling the like factors 8 and 8 and 9 and 9, we 
also cancel the factor 3 common to 6 and 15, and write the 
quotients 2 and 5 above and below the numbers. 

3. Reduce ^ of ^ of ^- of ^j of ^ to its simplest terms. 

4. Reduce -^ of ^ of •^\ of f to ils simplest terms. 

5. Reduce 3|- of ^ of ^j of 49 to its simplest terms. 

CASE VI. 

116. To reduce complex fractions to simple ones. 

Reduce the numerator and denominate, wiken necessary, to 
simple fractions : then the numerator multiplied by the denom- 
inator with its terms inverted, will give the equivalera simple 
fraction. 

QuMT.— 115. How may the wrak ofteu be abridged? 116. WUtii a 
eomirfex llaolicml How do yon todnce a complex fraction to a rimpte on* ? 
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Now, if we multiply the numerator and denominator of this 
fraction by any number whatever, the value of the fraction 
will not be altered (Art. 103)' Let us then multiply them by 
the denominator with it terms inverted. This will give, 

It is plain that when the denominator is multiplied by the 
fraction which arises from inverting its terms, the product 
will be equal to unity. Hence, the required simple fraction 
will always be equal to the nuineraior of the given fraction 
multiplied by the denominator with its terms inverted. 

All the cases in the reduction of fractions of this class are 
embraced in the following eight forms. 

I ~ 9 7 ~ 63* 



First. 



Second. _. = 4x- = ---=44. 



Fourth. 
Fifih. 



£i_^-?5x-- — -614 

9J_ V _8 



3f "" y "" 9 '^ 26 "^ 234 ~ 117 ~ ^^* 

HoslcdDyGoOglc 



REDUCTION 

2. Reduce -^ to a. simple fraction. 

3. Reduce -~- to a simple fraction. 

4. Reduce — --r to a simple fraction. 

147f *^ 

247 

5. Reduce — ^ to a simple fraction. 

6. Reduce - 



Ans- 



117. To reduce fractions of different denominators to equiv- 
alent fractions having a common denominator. 

I. Reduce complex and compound fractions to simple ones, 
and all whole or mixed ntimiers to improper fractions. 

II. Then titulliply the aumerator and denominator of each 
fraction hy the product of the denominators of all the others. 



(denominator, 
of tlie l3t. 
" 2d, 
3d. 
denominator, 
the equivalent fractions, 
alter the values ol 
and denominator 
of each are multiplied by the same number (see Prop. V). 

QuEBT.— 117. What IB the first step iu r«duciiig fractmna to a coDunon 
tfeoominstor ? What is the second 1 Does the reduction alter the yaluea 
of the sereral jhtetiaua? Why not! 



1. Reduce ^, ^, and ^ t 
1 X 3 X 5 = 15 the 
7 X 2 X 5 = 70 
4 X 3 X 2 ^ 24 

and 2 X 3 X 5 — 30, the 
Therefore, ^, ^, and ^ 
It is plain that this reduction does 
he several fractions, atn< 
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3. When the numbers are small the work may be per- 
formed mentally. 

Thus, J. J, }= 2g, ^%, ^. 

Here we find the first numeraior by multiplying 1 by 4 and 
5; the second, by multiplying 1 by 3 and 5; the third, by 
multiplying 3 by 4 and 2 ; and the common denominator by 
multiplying 2, 4, and 5 together. 

3. Reduce 2^ and ^ of -J- to a common denominator. 

2^ = i; and ^o[^=^: 
consequently, ^ and i^ — f^ and ^ are the answers. 

4. Reduce 5J-, ^ of J, and 4 to a common denominator. 

5. Reduce ^, f^, and 37 to a common denominator. 

6. Reduce 4, ^, ^ to a common denominator. 

7. Reduce 7|-, f^, 6J to a common denominator. 

8. Reduce 4J, 8^, and 2^ of 5 to a common denomi 

9. Reduce J, ^, |, and x|^ to a common denominator. 

10. Reduce 3^ of |^ of |- and |^ of -J of f to a common 
denominator. 

11. Reduce 5J-, 3|-, 4J, and 6|- to fractions having a com- 
mon denominator. 

12. Reduce 3-, |, \, and | to a common denominator. 

13. Reduce ^, 5, f , |, and 19 to a common denominator. 

14. Reduce ^, ^, ^, ^, |, |, and li to simple frac- 
tions having a common denominator. 

118. It is often convenient to reduce fractions lo a common 
denominator by multiplying the numerator and denominator 
in each by such a number as shall make the denominators 
the same in all. 
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EXAMPLES. 

1. Let it be required (o reduce f and -^ to a common 
denominator. 

We see at once that if we mnlliply the numerator and de 
nominator of the first fraction by 3, and the numerator and 
denominator of the second by 2, they will have a common 
denominator. 

The two fractions will be reduced to ^ and ^. 

2. Reduce ^ and ^ to a common denominator. 

If we multiply both terms of the first fraction by 3, and 
both terms of the second by 5, we have 

3. Reduce ^, •^, and ^ to a common denominatSr. 

4. Reduce f - ^i A '** * common denominator. 

5. Reduce f , 3^, and I- to a common denominator. 

6. Reduce S/^. 8^, and 5^j to a common denominator. 

7. Reduce 7|, ^, -^, and ^ to a common denominator. 

119. To reduce fractions to their least common denominator. 



I. Find the least common multiple of the den 
Art. 107, o«ii it ^iil be the least denominator sought. 

II. Multiply the numerator of each fraetioit by the quotient 
which arises from dividing the common multiple by the denomi- 
nator, and the products will be the numerators of the required 
fractions ; under which write the least common multiple. 

BXAMPLES. 

1. Reduce ^, |, and ^ to their least common denomi- 

OPE RATION. 

2) 7 ■ . 8 . . 6 
7 . . 4 . . 3 and 3 X 4 x 7 x 2 = 168 the leas 
common denominator. 

Quest.— 119. How do yoa reduce fraclioi 
nomiiistor I Does ttis reduction affect the v; 
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— X 3 = 34 X 3 — 72 Istnumerator. 
7 

-— X 5 = 21 X 5 = 105 2d numerator. 

31? X 2 = 28 X 3 = 56 3d numerator. 

^»*- t'?^' iri- and M 

2. Reduce -J, f, and ^ to their least common denomi- 

3. Reduce 14f, 6f, and 5J to their least common de 

4. Reduce y\, ^, and | to their least common denom- 

5. Reduce -j^, -^j ^ to their least common denominator. 

6. Reduce |^, 3|^, 4^, and 8 to a common denominator. 

7. Reduce 3-J, 4^^, 8^, 14^ to their least common de- 
nominator. 

6. Reduce -i^, -I, ^, and I- to fractiona having the least 
common denominator. 

9. Reduce f , ^, |, and j^ to fractions having the least 
common denominator. 

10. Reduce ^, f, f, ^, ^-^i and ^ to equivalent frac- 
tions having. the least common denominator. 



120, We have seen (Art. 14), that a denominate number 
is one in which the kind of unit is denominated or expressed. 
For the same reason, a denominate fraction is one which ex- 
presses the kind of unit that has been divided. Such unit is 
called the unit of the fraction. Thus, | of a £ is a denomi- 
nate fraction. It expresses that one £• is the unit which has 
been divided. 

QuEBT. — ISO What is a denominate nmnbetT What h a denominats 
fraction F Wh&t is the unit called 1 In two-thirds of a pound, what is the 
unit of the fractioD 1 
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The fractidn f of a shilling is also a denominate fraction, in 
which ihe unit is one shilling. The two fractions, | of a £ 
and ^ of a shilling, are of different denominations, the unit of 
the first being one pound, and that of the second, one shilling. 

Fractions. therefoTe, are of the same denomination when they 
express parts of the same unit, and of different denominations 
when they express parts of different jinits. 

Reduction of denominate fractions consists in changing 
their denominations without altering their values. 

121. To reduce a ienommate fraction from a lower to a 
higher denomination 

I. Consider how many amis of the gtven denomination make 
one unit of the next higher and place 1 oner that number form 
ing a second fraction 

II. Then consider how many units of the second denomina 
tion make one unit of the dp/tomination next higher a id place I 
over that number forming a third fraction, and so on to the 
ienomination to -which you laould reduce. Then reduce the com- 
pound fraction to a simple one (Art, 114). 



1. Reduce ^ of a penny to the fraction of a jE. 

The given fraction is J- of a I operation. 

penny. Bui one penny is equal | | of -j^ of ^ z= £y^. 

to 3^ of a shilling: hence ^ of " ~ 

a penny is equal Co ^ of j^ of a ahilliag. But one shilling is 

QdEET.— In three-clghthH of a shilling, what is the unitT In one-half 
of a foot, what ia the unit ? When are fractions of tlie same denomination 7 
When of diflorent denominatioiiH 7 Are one-third of a ii and one-fourth 
of a £oS tlie same or ditferent deaomiDaltons 7 One-fourlh of a £ and 
one-sixth of a shiiliiigT One-l^fth of a ehilling and one-half of a penny? 
What is tediiction? How many shiUinge in a £ ? How many in £9 1 
In37 In47 How many pence in Is. 7 In 47 In37 Inas.Sd.? la 
33.6^7 InS».8iJ.7 How many feet in 3 yards 2/f. 7 How many inches 1 
191. How do you leduce a denominate fraction from a lower to a higher 
denoroinationl What ii the fiwt slept What the »eoond! What tb» third? 
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equal to jlj of a pound : hence ^ of a penny is equal to ^ of 
j^ of ^ of a £ = £y^. The reason of the rule is there- 
fore evident. 

2. Reduce -I of a barleycorn to the denominatioa of yards. 

Since 3 barleycorns | operation. 

make an inch, we first 3 of ^ of ^ of |- — -j-^ yards. 

place 1 over 3 : then aa 

12 inches make a foot, we place 1 over 13, and as 3 leet 
make a yard, we next place 1 over 3. 

3. Reduce |^o- aioirdupois to the denomination of tons. 

4. Reduce ^ ol a pint to the fraction of a hogshead. 

5. Reduce j\ of a sluUms to the fraction of a £. 

6. Reduce ^ ol a farthmg to the fraction of a £. 

7. Reduce f of a gallon to the fraction of a hogshead. 

8. Reduce |- ol a shilling to the fraction of a £. 

9. Reduce j^ of a minute to the fraction of a day. 

10. Reduce -f "f a pound to the fraction of a cwt. 

11. Reduce ^ of an ounce to the fraction of a ton. 

13. Reduce ^-^ of a farthing to the fraction of a pound. 

13. Reduce ^ of a penny to the fraction of a pound 

14. What part of a lb. troy is | of a piot. 1 

15. What part of a cwt. is ^ of a lb. avoirdupois? 

16. What part of a hlid. of wine is ^ of a gallon ' 



122. To reduce a denominate fraction from a higher to a 
lower denomination. 

I. Consider how many units of the next lower denomination 
make 1 unit of ike given denomination, and place 1 under that 
number forming a second fraction. 

II. TAen consider kow many units of the denomination stiR 
lower make one unit of the second denomination, and place 1 

QoEST. — 1S9. How do yon reduce a denominate fraction fnun a higher 
toQlowerdeDDminBtioDT What is the firGi Btec ? What the eecood? What 
Ihe third? 
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viuler that numbei- forming a third fraction, and so on to the 
denomination to which you. would reduce, 

ill. Connect all the fractions together, forming a compound 
fraction. Then reduce the compound fraction to a simple one 
(Ak. 114.) 



I , Reduce -j of a jE to the fraction of a 
in ihis example ^ of a pound I 

b equal to i of 20 shillings. But i of ^ of ^ = ^l^d. 

1 shilling is equal to 12 pence ; " 

hence, | of a £ =: -^ of ^^ of '^ = ^^d. Hence the reason 
of the rule is manifest. 

2. Reduce ^cwt. to the fraction of a pound. 

3. Reduce ^j of a £ to the fraction of a penny. 

4. Reduce ^ of a day to the fraction of a ininute. 

5. Reduce ^ of an acre to the fraction of a pole. 

6. Reduce -1^ of a £ to the fraction of a farthing. 

7. Reduce 5^ j of a hogshead to the fraction of a gallon. 

8. Reduce ^'-^ of a hushel to the fraction of a pint. 

9. Reduce ^ of a day to the fraction of a second. 
10. Reduce f of a tun to the fraction of a gill, 

II. Reduce ^ of a pound to the fraction of a farthing. 

12. Reduce ^-g of a pound to the fraction of a penny. 

13. Reduce j^ of a tb. troy to the fraction of a pwt. 

14. Reduce ^^ of a cwt. to the fraction of a lb. 

15. Reduce ^ of a week to the fraction of a second. 

16. Reduce |^ of a ton to the fraction of »a ounce- 

17. Reduce \j- of a yard to the fraction of a nait, 

18. Reduce ^ of a league to the fraction of a fool. 

19. Reduce -^ of a ft 10 the fraction of a scruple. 

QuEST.—lSS. Haw much is ooe-lialf of a :^,? One-third of a ehillingT 
Ouc-haltof apenny? How much'is oiie-half of a'26. avoirdupoiB? Ooa- 
[ouith of a ton 7 One-fourUi of a, eiet. 1 One-half of a quarter I Ods- 
fourth of a quarter? One-aeyenth ot a quarter! Oue-fourteealh of a 
quarter 1 One-lffenty-eighth of a quarlM I 
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; FRACTIONS. 



123. To find the value of a fraction in integers of a less 
denomination. 

I. Reduce the nvmeralor to the next lower denomination, and 
then divide ike result by the denominator. 

II. If there be a remainder, reduce it to the denomination 
still less, and divide again by the denominator. Proceed in the 
same way to the lowest deTtamination. The several quotients, 
being connected together, will form the equivalent denominate 
number. 



3)40 
13*. . 



1, What is the value of 5 of a £ T 



We first bring the pounds to 
shillings. This gives^ the frac- 
tioa *^ of shillings, which is equal 
to 13 shillings and 1 over. Redu- 
cing this to pence givea the frac- 
tion ^^ of pence, which is equal 
to 4 pence. 



. 13*. id. 



2. What is the value oi^lb. troy ? Ans. - 

3. What is the value of -fg of a cwt. 1 A?rs. - 

4. What is the value of -I of an acre 1 Ans. - 

5. What is the value of ^ of a £ ? Ans. - 

6. What is the value of |- of a hogshead ? ^n*. - 

7. What is the value of -J^J- of a hsgahead? Ans. - 

8. What is the value of |- of a guinea 1 Ans. - 

9. What is the value of J of a lb. troy? Ans. - 

10. What is the value of |. of a tun of wine ? Ans. - 

11. What is the value of ^ off of a lb. troy? Ans. - 
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13. What is the value off of a league ? Am. 

13. What is the value of | of f of an acre ? Ans. 

14. What is the value of | of 15 yards of cloth ! 

15. What is the value of ^ of a tun of wine? 

16. What is the value of ^ of a butt of beerT 

17. What is the value of j'j of a year ? 

18. What is the value of |^ of a chaldron of coal? 

19. What is the value of I of 13*. 4,1. ? 

20. What is the value of f of 15ctc(. ^qr. lUb. ? 
31. What is the vahie of |- of a cubic yard ? 

22. What quantity of ale is contained in ^ of 15228 cubic 
inches, English n 



124. To reduce a denominate number to a denominate 
fraction of a given denomination. 

Reduce the number to the lowest denomination mentioned in 
it : then if the reduction is to be made to a denomination still 
less, reduce as in Case II. ; but if to a higher denomination, 
reduce as in Case I. 



1. Reduce 4*. Id. to ihe fraction of a £. 

We first reduce the I opebation. 

given number to the 4*. Id. = 55d. 

lowest denomination ] Then, 55 of t;^ of ^ = £^. 

Then, as the reduction is to be made to pounds, a higher de- 
nomination, we reduce by Case I. 

3, What part of a bushel is 2pk. 3qt. ? 

We first reduce to quaria, this | operation. 
being the lowest denomination. 2pk. 3qt. = 19qt. 
We then reduce to bushels by 19 of -J- of i- ^ ■kV'u 
Case I. ~"~ ~ — ' 
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3 Reduce 3 feet 2 inches to the fraction of a yard. 

4. Reduce 3 gallons 3 quarts to the fraction of 

A?is. 

5. Reduce Ijr. 7M. to the fraction of a hundred. 

6. What part of a hogshead is 3gt. Ipt. ? Ans. 

7. What part of a mile is 6/;. Tin. ? Ans. 

8. What part of a mile is 1 inch 1 Ans. - — ■ 

9. What part of a month of 30 days, is 1 hour 1 minute 
1 seconds Ans. 

10. What part of 1 day is 3hr. 3m. t Ans. 

11. What part is 3Ar. 3m. of 3 days? Of 3 ? Of 4? Of 
10? Of 25? 

12. Reduce 15s. lid. to the'fraction of a pound. 

13. Reduce 5^d. to the fraction of a shilling. 

14. Reduce Icwt. 2qr. 6lb. 3oz. 8|ir. to the fraction of a 

15. Reduce 5os. 3\gr. to the fraction of a lb. troy, 

16. Reduce 3qr. B^na. to the fraction of an English ell. 

17. Reduce I47da. i5kr. to the fraction of ayear. 

18. What part of a pound is 15*, 9^d.1 

19. What part of a groat is ^ of three halfpence ? 

20. Reduce 4bu. 2^pk. of corn to the fraction of a quarter, 

21. Reduce Iqr. 3na. to the fraction of a yarA 

22. Reduce 2R. 15P. to the fraction of an acre. 

23. Reduce 23 ll^r. to the fraction of a ft. 

24. Reduce 3qt. Ipt. 2gi. to the fraction of a hogshead. 

25. Reduce 1S4 cubic inches lo the fraction of a cubic 

26. Reduce I7bu. 3pk. to the fraction of a London chal- 

27. Reduce 24' 33" to the fraction of a degree. 

28. Reduce 27gal. 3qt. Ipt. to the fraction of a hogshead, 
beer n 
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ADDITION«F VULGAR FKACnOKS. 

Addition of integer numbers ia the process of finding a sin- 
glfi number which shall express all the units of the numbers 
added (Art. 48.) 

Addition of fractions is the process of finding a single frac- 
tion which shall express the value of all the fractimts added. 

It is plaiQ that we cannot add fractions so long as they 
have diAerent units : for, ^ of a j£ and ^ of a shilling make 
neither £1 nor 1 ahilhng. 

Neither can we add parts of the same unit unless they are 
like parts ; for ^ of a £ and ^ of a £ make neither ^ of a £ 
uor J of a £. But ^ of a £ and ^ of a £ may be added : 
they make j of a £. So, -J of a £ and J of a £ make \ 
ofa£. 

Hence, before fractions can be added, two dungs are 
necessary. 

1st. That the fractions he reduced to the iame denomi- 
nation; that is, to the same unit: 

2d. That they be reduced to a common denominator; 
that is, to the same fractional unit {Art. 94). 

126. When the fractions to be added are of the same de- 
ft and have a common denominator. 



A'ld the numerators together, and place their sum over the 
common denominator : then reduce the fraction to its lowest 
terms, or to its equivalent mixed number. 

Quest. — 125. What ia addidon of integer numbers ? What is addi- 
tion of fractional What two thinga are oecesEary before fractions can 
be added ! Can one-half of a £ be added to one-half of a shilling 
without reduction ? Can one-half be added to one-fourth without reduc- 
tion! 126., When the fractions are of the same denommation and 
have a canunou deuoininatoi, hon' do you find their sum 7 What is the 
fum of one third and two-thirds? Of three-fourths, one-fourth, and four- 
fonrtlia? Of three-taihs, six-fifths, and two-fifthe ? Of Ihree-sixths, savau- 
eiiths, and oiue-uxthsT Of one -eighth, three -eightlis, and four-eighths T 
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1. Add ^, |, -f, and f together. 

It is evident, since all the parts I operation. 

are halves, that the true sum will 1 + 3 + 6 + 3 = 13; 

be expressed by the number of hence, V ^^ sura. 

halves; thatis, bythirteen halves. ' ~~' ~~ 

3. Add \ of a £, I of a £, and ^ of a £ together. 

3. What is the sum of ^ + J + I + ^ + y T 

4. What is the sum of j\ + ^"j + -?j. + ^ + ^ ? 

5. Whit is the sum of | + -f + y + y + y 1 

6. What is the sum of -j\ + ^ + -^ + ^J + H + ij- ? 



,127. When the fractions are of the same denojuination but 
have difierent denominators. 

Reduce complex and compound fractions to simple ones, mixea 
numbers to improper fractions, and all the fractions to a com- 
man denominator. Then add them as in Case I. 

EXAMPLES. 

1. Add f, -i., and | together. 

By reducing to a com- I operation. 

mon denominator, the new 6x3x5 = 90 j at numerator 

fractions are ^ 4 x 2 x 5 = 40 2d luuneralor. 

5S+JTJ + T5=W' 2x3x2^ 12 3d numerator. 

which, by reducing to the o ^ ^ ,- k :tn , , 

, ' ■■ , = , , , 2 X 3 X 5 = 30 the denommator 

lowest terms becomes 4-J^. | 

2. Add i of a £, | of a £, and f of a £ together. 

3. Add together \, ^, 4^, and 6^. Ans. 

4. Find the.least common denominator (Art. 119} and add 
the fractions j'g, ^, |-, and ^. Ans. 

Qde9t. — 127. How do you add fractions which have Afferent denomi- 
natoisT How do you reduce fractions of different denoniinators to eqiHva- 
leat [raclion* hsvinf a common denominatai T 
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5, Fin3 the least common denominator and add , 



6. Find the least common denominator and add I of |, 
3 of 19, and | of 12 together. Ans. —— 

7. Add f, ^ of y^y of |, and f of ^ of 11 together. 

128. When there are mixed numbers, instead of reducing 
them to improper fractions iKe may add the whole numbers 
and the fractional parts separately and then add their sums. 



1. Add 19|, 6f, and 4| together. 

OPERATION. 

Whole numbers. Fractional parts. 

19 + 6+4 = 29. l+2 + i = ^ = 1^. 

Hence, 29 + 1-^ = ^'^Toi- '^^ ^u™- 

2. Add together 3}, 6f, Sy\, and 65f. Ans. 

3. Add together f, |-, 13, and 18y\. Ans. 

4. Add together y*g-, \^, I, and l/. Ans. 

5. Add together 38^, 13^, and 9|. Ans. — - — ■ 

6. Add together 62 l^, IS/^., and 133f Ans. 

7. Add 3|-, 4|, and y'y together. Ans. 

8. Add J and y% of y\ of 15^ together. Ans. 






139. When the fractions are of different denominations. 

Reduce the fractions to the same denomination. Then re- 
duce all the fractions to a common denominator, and then ado 
them as in Case I. 

Qatxr. — 128. How may you proceed when there are mixed numbeis ' 
129. When the ftaotlons are of different danomioationB, how are the; 
addedl What is the second method ^ 
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1 . Add ^- of a JS to ^ of a shilling 

I of a £ ^ I of Y = Vf ^ shilling. 
Then, Y + f = ^tV + U ^ 'l¥^- ^ ¥*■ = I''*- ^'^■ 
Or, the f of a shilhng might have been reduced to tbe frac- 
tion of a £ thus, 

f <>f:fe = Tffr"fa£:=3JjOfa£. 
Then, | -f ^^ = 1| + ^ = |i of a £ : which being re- 
duced gives 1.4s. 'Zd. 

2. Add f of a yard to ^ of an inch. 

3. Add ^ of a week, ^ of a day, and ^ of an hour together. 

4. Add ^ of a cwt., 8|/i,, and 3^03. together. 

5. Add 1\ miles, -^ furiongs, and 30 rods together. 
Note. — The value of each of the fractions "may be found sepa- 
rately, and their several values then added. 

6. Add f of a year, ^ of a week, and ^ of a day together. 
■|- of a year =: J^ of 2|J- days = 219 days. 

^ of a week ^ ^ of 7 days ~ 2 days 8 houTS. 
^ of a day = . - . . 3 hours. 

Ans. 22lda. llhr. 

7. Add ^ of a yard, J of a foot, and I- of a mile together. 

8. Add f of a cwl., y of a lb. \Zoz., and ^ of a cwt. &lh. 
together. 

9. Add |- of a pound, -| of a shilling, and ^ of a penny 
together. 

10. What is the sum of J of £1 iOj., \ of £l lOs., and 
j^ of a hundred guineas 1 

n . Add I of a lb. troy to I of an ounce. , Ans. 

12. Add 5 of a ton to ^ of a cwt. Ans. 

13. Add I- of 3 ells English to ^ of a ^ard. Ans. 

14. Add 3 of a yard, |- of a foot, and ^ of a mile together. 

15. Add|- of an acre, J of 19 square feet, and ^ of a squaro 
inch together. 
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16. What is the sum of | of a tun of wine and | of a hhd. ? 

17. Add I of a chaldron to I- of a bushel. 

18 Add I of a week, j of a day, and \ of an hour to- 

19. Add j of 3 of a year, | of | of a day, and | of | of 
19^ hours together. 

SUBTRACTION OF VULGAR FRACTIONS. 

130. It has been shown (Art. 125), that before fractions 
can be added together they must be reduced to the same unit 
and to a common denominator. The same reductions must 
be made before subtraction. 

Subtraction of Vulgar Fractions is the process of finding 
the difference between two fractional numhers. 



131. When the fracli 
and have a common di 

Subtract the less numerator from the greater 
difference over the common denominator. 



1. What is the difference between |- and |? 

Here we have 5 — ■ 3 — 2 : hence, f = the difference. 

3. From fH take ^|. Ans. 

3. From ^f||- take ^f-^-f . Ans. 

4. From ^^fy^ take 0-^. Ans. 

CASE II. 

132. When the fractions are of the eame denomination, 

but have different denominators. 

Qdeot.— 130. Can one-third of a shilling be subtracted from oue-tliird 
of a £ without reduction I Cau one-faurth of a shtlliog be eubtiacted from 
ooe-filUi of a Bhillingi What reductiana are neceesacy before eubtiaction? 
What is subtcactioni 131. How do you subtract fractioas of the same 
denominalum and denominator? 
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Reduce mixed numbers to improper fractions, compound and 
omplex fractions to simple ones, and all the fractions to a eom^ 
non denominator : then subtract them as in Case I. 



. What is the difference between — ^ and - 



1. What is the difference between |- and ^ ? 
Here, |-i=|-|=|^^ answer. 

2. What is the difference between 12^ of i and 2 ? 

3. What is the difference between 2^ of a £, and ^ of 
I £1 

4. From ^ of G, take ^f of i. Ans. 

5. Frdtn | of | of 7, talte | of |. Ans. 

6. From 37||, lake 3f of J. Ans. ■ 

7. What is the difference between | and j\ 1 Ans. 

8. What is the difference between 3| and f of | ? 

34f , 

"97" """ 146^ * 

10. From 115f take 39^. Ans. 

Jl. SiJitract -j*^ from a unit. Ans. 

12. Subtract ^ from 365. Ans. - — — 

13. What is the difference between f of 15 and j of 72 1 

14. To what fraction must I add f that the sum may be | ! 

15. What number is that to which if 7§ be added, the sum 
will be 17|? 

16. What number is that from which if yew ■ubtract ^ of 
I of a unit, and to the remainder add f of J of a unit, the sum 
will be 9 ? 

133. When the fractions are of different denominations. 

Reduce the fractions to the same denomination. Then re 
duce them to a common denominator ; a/ier which subtract as 
in Case L 

Quest. — 133, How do you subtract fractions of difierent denonuUBton? 
What is the diffimuce betwesD one-half and one-thirdl 133. How do ;oa 
■ubtract fractioaB which are of difieient di 
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EXAMPLES. 

1. What ia the difTetence between ^ of a £ and ^ of a 
eHlling T 

J of a shilling = i of ;^ = 1^5 of a £. 
Then, J_^ = |g_5L^|gofa£^9..8d. 

2. What is the diiFeience between ^ of a day and | of a 

3. From l^ of a lb., troy weight, take ^ of an ounce. 

4. What is the difTerence between ^ of a hogshead and 
-^ of a quart ? 

5. From ^ of a £ take |. of a shilling. Atis. 

6. From Jo^. take ^pwt. Ans. 

7. From 4^cwt. take 4^W. Ans. 

8. What is the difference between I- of a pound and ^ of a 
shilling ? 

9. From f of a lb. troy take |- of an ounce. Ans. 

10. From f of a ton take § of f of a lb. Am. ■ 

11. From I of f of a hhd. of wine take f of ^ of a pint. 

12. From f of a league take -| of a niile. Ans. 

13. From ^ of 365^ days take ^ of j^j of an hour, 

14. A pound avoirdupois is equal lo 14os. llpwt. 16gT. 
troy ; what is the difference, in troy weight, between the 
ounce avoirdupois and the ounce troy 1 

MULTIPLICATION OF VULGAR FRACTIONS. 

134. Multiplication is a short method of taking one num- 
ber, called the multiplicand, as many times as (here are units 
in aiiother number, called the multiplier. 

Hence, when the multiplier is less than \ we do not take the 
whole of the multiplicand, hit dnly such a part of it a» the mul- 



Qcivr. — 134. What ia multipUcalJini 7 Whit is required vhen the mnl. 
liplier B lesa than 1 7 Does moltiplieaUon then imply increase T What 
li Itie ptodoct of 8 multiplied by one-half? By oae-fourUi? By oDe- 
e^lhT By three-halves t By eii-halvcs? What is tiie product of 9 
' ' " id by onS'hsU'T Byone-third7 Byoae-nxthT By one-ninth T 
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tipUer is ofanily. For example, if the mullip!ier bs one-half 
of unity, the product will be half the muUiplicand ; as, for ex- 
ample, the product of 8 multiplied by ^ is 4. If ihe multi- 
plier be ^ of unity, the product will be one-third of the mul- 
tiplicand. Hence, to multiply by a proper fraction does not 
imply increase, as ia the multiplication of whole numhers. 



135. To multiply a fraction by a whole number 





whole number. 


1. Multiply the fraction | by 4. 


When it is required to mul- 


OPERATION. 


tiply a fraction by a whole 


f X4 = «. = f = 2}i 


miraber, it ia required to in- 


or by dividing the denom- 


crease the fraction as many 


inator by 4, we have 


timea as there are units in the 


1X4^,^^1=2^. 


multiplier, which may be done 


by multiplying the nomerator {Art. 98), or by dividing the 


denominator (Art. 101). 


2. Multiply -^ by 12. Ans. —~ 


3. Multiply ^ by 7. Ans. 


4. Multiply ^ by 9. Ans. — 


5. Multiply '-^ by 5. Ans. — 


6. Multiply fif by 49. Ans. 


7. Multiply ill by 357. Ans. 


8. Multiply iHl by 198. Ans. 


9. Multiply ^V^ by 2433. Ans. 



Quest. — When the nmUiplier in I«B than 1, how ntach of the multipli- 
cand is taken? Does the multtplicatuin by a proper fraction imply increase ? 
135. How do yoa molUply a fraction by a wlicje nnmberT I3S. What w 
the product of one-siitii by one-s«venth7 Of three-fourths bj one-half} 
Of mx-ninths by thre«-fiftha ! <Sve Ihe general role Gir tlie nmMplieatjoQ 
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136, To multipiy one fraction by another. 



Reduce all the mixed numbers to improper fractions, and all 
compound and complex fractions to simple ones : then multiply 
the numerators together for a numerator, and the denominators 
together for a denominator. 



1, Multiply f by f. 

In this example ^ jg to be I opbbatiow. 

taken f times ; Uiat is, J is first fx4- = Jx5x} = J| 
to be multiplied by 5 and the " 

product divided by 7, a result which is obtained by multiply 
ing the numerators and denominators together. 

2. Multiply I of f by 8J. 
We first reduce the com- 
pound fraction to the simple 



1 of f = ^, 
Hence, ;^xV=-i^ = 



J, and ih< 
ber to the equivalent fraction 
^ ; after which, we multi- 
ply the numerators and denominators together. 

3. Multiply 5i by \. Ans. 

4. Multiply ^ by I of 9. Ans. 

5. Multiply ^ of 3 of I by 15^. Ans. 

6. Multiply I by f of ?. Ans. 

7. Required the product of 6 by |- of 5. Ans. 

8. Required the product of |- of f by ^ of Sf. 

9. Eequired the product of 3^ by 4^. Ans. 

10. Required the product of 5, |, ^ of f , and 4^. 

11. Required the product of 4J, f off, and 18|. 
13. Required the product of 14, |-, ^ of 9, and 6\ 



±.>.d.a. 



13. What is the product of 16|, ^, i, ^, and ^-j- = 
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137. In muitiplying by a mixed number, we may first mul- 
tiply by the integer, then multiply by the fraction, and then 
add the two products together. This is the best method 
when the numerator of the fraction is 1. 

EXAMPJ.ES. 

I. Multiply 26 by 3J. \ operation. 

j 26 

We first multiply 26 by 3 : the 3 

product is 78, Afterwards we mul- 73 

tiply 26 by ^: the product is 13: | 26 X J = 13 
hence the entire product is 91. 9lAns. 



2. Multiply 48 by SJ. 

We first multiply by 8, and then 
add a sixth. 

3. Multiply 67 by 9^. 

4. Multiply 842 by 7J. 

5. Multiply 3756 hy 3\. 

6. Multiply 2056 by 5f 



OPERATION. 

48 X 8 ^ 384 
48xi = 



^Afs. 



1. What is the product of f of f, J of 15^, and j\of 2? 

4 71 4 

3. What is the continued product of 14-|, ~, — , -4-, 

.. *^ 5^ 15' I 

and -J-T Ans. 

3. What is the product of -i-, ^, -^, =-*-, J,, ^, 

° ^S -5 'TT 
and 20 ? Ahs. 

4. What is the product of f of ^ of 15, and ^ of 11| 1 

Ans. 

5. What will 7 yards of cloth cost, at $f per yard ? 
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6. What will 33 gallons of brandy cost, at *I J per gallon ' 

7. If lib. of tea cost$lJ, what will B^lb. cost? 

8. What will be the cost of 17^ yards of cambric, at 2J 
shillings per yard 1 

9. What will 15^ barrels of cider come to, at $3 per 

10. What will 3| boxes of raisins cost, at $2J per box T 

11. What will 15^ barrels of sugar cost, at 17} dollars per 



DIVISIOW OF VULGAR FRACTiON& 

138. We have seen that division of entire numbers ex- 
plains the manner of finding how many times a less number 
is contained in a greater. 

In division of fractions the divisor may be larger than the 
dividend, in which case the quotient will be less than 1, 

For example, divide 1 apple iiyo 4 equal pans. 

Here it is plain that each part will be J ; or that the divi- 
dend will contain the divisor but } times. 

Again, divide ^ of a pear into 6 equal parts. 

If a whole pear were divided into 6 equal parts, each part 
would be expressed by ^. But since the baif of the peat 
was divided, each part will be expressed by J of ^, or ^. 

In the division of fractions we should note the following 
principles : 

1st. When the dividend is just equal to the divisor, the 
quotient will be 1. 

2d. When the dividend is greater than the divisor, the 
quotient will be greater than 1. 

Quest.— 138. What does division of whole numbers explain? In diviaon 
of fractions, may the divisor exceed the d^dend? How wilJ the quotjent 
then compare with 1? If an apple be divided iii S equal parts, what will 
expreai eacli part? If half an apple be divided into 4 equal parts, what 
will axprsffi one of the parts? What iijone-half ofoae-balf} Wbatiao)u>- 
uiUiofoue-half? What priaciplee do you note in the divisim of &M(leiu t 
Wlien will the quotient be 1 T When gieatCT than 1 ! 
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3d. When the dividend is less than the divisor, the quo- 
ient will be less than 1. 

4<.h. The quotient will be just so many times greater than 
I, as the dividend is greater than the divisor. 

5lh. The quotient will be just as many times less than> 1 
La the dividend is less than the divisor. 



139, To divide a fraction by a whole number. 

Divide the numerator or multiply the denominator hy (A* 



1. Divide 4 by 3. 

In the first operation we 
divide the fraction by mul- 
tiplying the denominator 
(Art. 100) : in the second 
we divide the numerator 
(Art. 99), giving ilie same r 

2. Divide if by 9. 

3. Divide *-^^ by 15. 

4. Divide Iff! by 19. 

5. Divide f^j by 15. 

6. Divide ^ by 8. 

7. Divide ^ by 37. 



OPERATIOfl. 



Atts. - 

Ans. - 

Ans. - 



140. To divide one fraction by another. 



1. Let it be required to divide ^ by |-. 

The true quotient will be expressed by the complex Irac- 



Q.VEBT. — When will the quotjrut be less than 1 1 When greater than 1, 
haw many tunee greater? When less than L, how many times lenT 139. 
In how many ways may a fraction be divided by a whole nnmbfr? 140 
How do you divide one fraction by another? 
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147 



Let the tenna of this fraction be now muLtipIied by the de- 
nominator with its terms inverted : this will not alter thp 
value of the fraction (Art. 102), and wv^hall then have. 



1 



- ^ X J- = quotient. 



It will be seen that the quotient is obtained by simply multi- 
plying the numerator by the denominator with its terms in- 
verted. This quotient may be further simplified by cancelling 
n factors 5 and 8, giving ^ for the true quotient 



Let us first divide the dividend by 1 operation. 
5. This is done by multiplying the ^ -^ 5 = 1^ 

denominator (Art. 100), which gives -^ X 8 ^ -^. 

j^. But the divisor being but |- of 5, ' ~ — — 

this quotient is 8 times too small, since the eighth of a num- 
ber wili be contained in the dividend 8 times more than the 
number itself. Therefore, by multiplying j^Jj by 8, we ob- 
tain -^^ for the true quotient. 

Hence, to divide one fraction by another. 
Reduce compound and complex fractions to simple 1 



whole and mixed numbers to improper fractions : then r 
tiply the dividend hy the divisor with its terms inverted, and 
the product reduced to its simplest terms will be the ^ottent 
sought. 



Ans. 
Ans. 



I . Divide } by ^. 

3. Divide 3^ by i-. 

3. Divide 16^of^ by 4|. 

4. Divide 443V by fi|. 

5. Divide 374 by-jlr- 

6. Divide -^Vhyrlfs- 

7. Divide-ioffby f of J. 

8. Divide 5 by ^. 

9. Divide 5305J by i of 91. 
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10. Diride 100 by 4f Aas. - 

11. Divide f of |- by J. Ans. - 

12. Divide I of 50 by 4j. Ans. - 

13. Divide 14^ of ^ by 3} of 6. Atu^. - 



16. What number multiplied by | will give 15j for the 
product ? 

17. What part of 108 is -^1 Ans. 

1 8. What number is that which, if multiplied by -| of .^ of 
15|, will produce I? 

19. If lib. of sugar cost ^| of a dollar, what is the price 
per pound ? 

20. If ^- of a dollar will pay for lO^i. of nails, how much 
is the price per pound ? 

21. If ^ of a yard of cloth cost ?3, what is the price per 
yaidt 

22. If $21J will buy 7^| barrels of apples, how much are 
they per barrel ? 

23. If 4^ gallons of molasses cost $3|^, how much is it 
per quart ? 

24. If l^hkd. of wine Tjost $250J, how much is the wine 
per quart ? 

25. If 8 pounds of tea cost 7|^ of a dollar, how much is it 
per pound ? 

26. In 8^ weeks a family consumes 165| pounds of but- 
ter: how much-do they consume a week? 

27. If a piece of cloth containing 176j- yards costs $375|, 
what done it cost per yard ? 

28. Divide 151 of 4 of -|- of ^ by -H of- 4 of ^ of ^. 

HoslcdDyGoOglc 
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DECIMAL FRACTIONS. 



141. If the unit 1 be divided into 10 equal parts, the parts 
are calldd tenths, because each part is one-tenth of unity. 

If the unit I be divided iuto one hundred equal parts, the 
parts are called hundredths, because each part is oue-hun- 
dredih of unity. 

If the unit 1 be divided into one thousand equai parts, the 
parts are called thousandths, because each part is one-thou- 
sandth of unity ; and we have similar expressions for the 
parts when the unit is divided into ten thousarid, one hundred 
thousand, &,c., equal parts. 

The division of the unit into teniis, hundredths, thou- 
sandths, &c., forms a system of numbers called Decimal 
Fractions. They may be written, 

Four-tenths, ---... ^ 

SiK-lenlhs, ...... ^, 

Forty-five hundredths, ..... ^iSj. 

125 thousandths, tWit- 



1047 ten thousandths. 






From which we see, that in each case the denominator 
gives denomination or name 10 the fraction ; that is, deter- 
mines whether the parts are tenths, hundredths, thousandths, 
&c. 

142. The denominators of decimal fractions are seldom 
set down. The fractions are usually expressed by means of 

QuEEr.— 141. When the unit 1 ie divided into 10 equal parts, whiit is 
each part called 7 What is eaali part called when it is divided iuto 100 
equal parts) When into 1000? Into 10,000, &c} How are decimal 
ftacliDiis formed ? What gives denomination to the fraction t 142. Are 
the denominHtorB of decimal fiactions generally set down ! How are ths 
fiBCtiona expressed T 
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a comma, or period, which is called the decicnal point, and 
IB placed at the left of the numerator. 

Thus, ^ - - is written - - .4 

^0 ■-•'■'■ - -^^ 

^^n - - " " - - .125 

mi, - - " " ■ - -lo^-^- 

&.c^ &c., &c. 

This manner of expressing decimal fractions is a mere 
language, and is used to avoid the inconvenience of writing 
the denominators. The denominator, however, of every deci- 
mal fraction is always understood. Il is a tinit 1, with as 
many ciphers annexed as there are places of figures in the mi- 
meraCor, 

The place next to the decimal point, is called the place ot 
tenths, and its unit is 1 tenth. The next place to the right 
is the place of hundredths, and its unit is 1 hundredth; 
the next is the place of thousandths, and its unit is 1 thou- 
sandth ; and similarly for places still to the right. 



TABLE. 



li 



^ K H H K E^-S 

.4 is read 4 tenths. 

.6 4 " " 64 hundredths. 

.0 6 4 " " 64 thousandths. 

.6754 " " 6754 len-thousandths. 

.01234 « " 1234 hundred-thousandths. 

.007654 " " 7654 miUionths. 

.0043604 " " 43604 ten-miUionths. 

Q[TE«T.— la ilie denaminator understood ) Wliat is it t What is the 

place next the decimal point called ? Wl.at ia its unit I What is tiM 

next place called) What is ila unit I Tlie neit ! Ita uoiH Which 
\rav Me dedntals nuiaeraled i 
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DECIMAL FRACTIONS. 



Decimal fractions are numerated from the left bai 
ti^lii, hoginning with the tenths, hundredths, &c., a 

143. Let us now write and 

Four-tenths, 
Four hundredths. 
Four thousandths, 
Four ten-thousandths. 
Four hundred thousandths, 
Four millionihs, 
Four ten-millionths, - 
Here we see, that the same t 






the following deci- 



.0 4. 

4 

4 

4 

4 

4 
•aaci units ot diflerent 



, according to the place which it occupies 
But I'g of iV i» f"l"^I to IW = 04 

ia of T^ " " ToW ^ ■O'^'l- 

Vb of ToTTff " " nr^ = -0004. 

A- of rmm " " twbw = -00004. 

TS of njsW " " \6otooo = .000004. 

^ "f TooWOT " " i^ffB^SFff = -0000004. 

Therefore the value of the vnits of the diferent places, in 
passing from the left io the right, diininiskes according to 
the scale of teas. 

Hence, ten of the parts in any one of the places are equal 
to one of the parts in the place next to the left ; that is, ten 
thousandths malte one hundredth, ten hundredths make one- 
tenth, and ten tenths a unit 1. 

This law of increase from the right hand towards the left, 
is the same as in whole numbers. Therefore, whole numbers 
and decimal fractions may be united by placing the decimal 
point between them. Thus, 

Qdebt.— 143, Does the value of the unit of a figure depend npon Iha 
place wbicli it occnpieB 1 How does the value of tlje unit change from 
tbe left loirards the right ) Wliat do ten purta of any one place make ! 
Jlow do the units uf place increase from the right towards tlie left! 
How may whole numbers be joined with decimals ! 
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DECIMAL FliACTlOIVa. 
Whole nuiiibprs. Decimals. 



8 3 6 3 6 4 1 



■4 S 3 ff 2 - « 
I I || I J J 

H S H ^ tp is ^ 



A number composed panlv of a whole number and partly 
of 3-deciiiidI, 13 called i mixed number 

Wiile the following numbers, ip-figures a 



1, For(j-onp and ihrpe tenth? 41.3. 

3. Sixteen, and three milljoTth- 16 000003 

3. Five and nine hundredths 5.09 

4. Sixty hie, and iifleen thoiiaandtk? 

5. Eighty, and three miihonths 

6. Two, and three hundred milliomhs 

7. Four hundred and nineij-two thousaodihs 

8. Three thousand, and twenty one^ten thousandths. 

9. Forti se 1 en, and twenty one ten thJiisdnUlha 

10. Fifteen hundred and iliree miUionths 

11. Thirn-ninp and sij: hundred and lorty thousandths. 
13. Three thousand eight hundred and furlj miUionihs. 

13. Six hundred and filty thousandths 

14. Fift> thousand, and four hundredths 

15. Six hundred, ind eighteen ten-lhoubandlhs 

16. Three milhonlhs 

17. Thirty- nine hundred- thousandths 

144. The denominations of Federal Money will correspond 
to the decimal division, if we regard 1 dollar as the unit, 

QiTEBT. — What Is a numlier called wlion composed partly of whole nora- 
bera and partly of decimals? 144. If the denominations of Federal .\toiiev 
bo eipreiieed decimally, whal is the inilt? 
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DECIMAL FHACTIONS. 



For, the dimes are tenths of the dollar, the cents are hun- 
dredths of the dollar, and the mills, being tenihs of the cent, 
are ihousandihs of the dollar. 



1. Express $17, 3 dimes 8 cents and 9 mills decimally. 
3. Express $92 8 dimes 9 cents 5 mills decimally. 

3. Express #107, 9 dimes 6 cents 8 mills decimally. 

4. Express -'B47 dnd 25 cents decimalh 

5. Express ®3y, 30 cents and 7 mills decimally. 

6. Express 812 and 3 mills decimally Ans. 

7. Express $1 17 and 4 cents decimalij Ans. 

8. Express $148 4 mills decimallj Ans. 

9. Express four dollars six mills decimallj Ans. 

10. Express $1 ! 3 cents 9 mills decimally ^n*. 

11. Express $141, 33 cents 2 mills decimally 

13. Express $1328, 5 mills decimallv 4n5. 

13. Express 9 dimes 4 mills decimally Ans. 

14. Express 5 Cbnts ti mills decimilly Ans. ■ 

15. Express 3'8i6 2 cents detimUlj Ans. 

145. A cipher is annexed io <l number when it is placed 

on the riirht of it It ciphers be annexed to the numerator of 
a decimal fraction, the same number of ciphers must also be 
annexed to the denominator, for there must always be as 
many ciphers in the denominator as there <ire places of fig- 
ures in the numerator ( Irt 142) Tiie numerator and de- 
nominator will therefore be mulnplied by the same number, 
and consequently the value of the fraction will not be changed 
(Art. 102). Hence, 

Annexing ciphers Co a decimal fraction does not alter its 

QuEET.— Wliat part of a dollar H (hw dime? What part of a dime is a 
cent? What part of a cent is a milH What part of a dollar ia 1 ceotT 
1 milt? 115. When is a cipheT annexed to a mimber? Does the aimei- 
mg of clphen to a decimal alter its value? Why not) Wbat do three- 
tenthe Iwcoine by aoneung a cipher? What by aunezmj; two cipher*? 
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We may take as an example the decimal .3 — ^. If, 
now, we annex a cipher to the numerator, we must, at the 
same time, annex one to the denominator, which gives 
.30 =: ^j by annexing one cipher, 
.300 = niVs ^y annexing two ciphers, 
.3000 — i^^A'V ^^ <*f which are equal to 3% ^ .3. 
Also,' .5 = ^ ^ .50 :^ ^ ^ .500 = ^. 
Also, .8 - .80 = .800 = .8000 — .80000. 

146. Prefixing a cipher is placing it on the left of a num- 
ber. If ciphers be prefixed to the numerator of a decimal 
fraction, that is, placed at the left hand of the significant fig- 
ures, the same number of ciphers must be annexed to the 
denominator. Now, the numerator will remain unchanged 
while the denominator will be increased ten times for every 
cipher wbich is annexed, and the value of the fraction will 
be decreased in the same proportion (Art. 100). Hence, 

Prefixing ciphers to a decimal fraction diminixhes its valua 
ten times for every cipher prefixed. 

Take as an example the fraction .2 — ■^. 

.02 ^ j^ by prefixing one cipher, 
.002 =. Y%"^ by prefixing two ciphers, 
.0002 — jVoff^ ^Y prefixing three ciphers : 
in which the fraction is diminished ten times for every ciphei 

Also, .03 becomes ,003 by prefixing one cipher; and 
.0003 by prefixing two. 

QuEBT. — Wbat does .8 become by annexing a cipher? By annexing 
two eiphsrH? By anneiing three ciphersi 146. When is a cipher pre- 
ttied to a number? When prelixed to a decimal, do^s it increase the nu- 
merator? Does it increafie the denaminatorT What effi^ct then has it on 
the value of Ihe fraction? What does .5 become by prefixing a cipher? By 
prefixing two ciphers? By prefixing Ihtee? Wiiat does .07 become by 
prefiimg a oipher? By preftxing two? By prefiidng three ? By ptefixinj 
four? 
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ADDITION OF DECIMAL FRACTIONS. 

147. It must be recollected that only like parts of unity 
can he added together, and therefore in setting down the 
numbers for addition, the figures occupying places of the 
same value must be placed in the same column. 

The addition of decimal fractions is then made in ihesame 
manner as that of whole numbers. 

Add 37.04, 704.3, and .0376 together. 

In this example, we place the tenths 
under tenths, the hundredths under hun- 
dredths, and ibis brings the decimal points 
and the like parts of the unit directly un- 
der each other. We then add as in whole 

Hence, for addition of decimals, 

I. Set down tile numbers to be added so thai tenths shall fall 
tinder tenths, hundredtlts vnder hundredths, i^c. This tcill bring 
all the decimal points under each other. 

I[. Then add as in simple numbers and point off in the sum, 
from the right hand, so many places for decimals as are equal 
to the greatest number of places in any of the added numbers. 



37.04 
704,3 

■0376 
741.3776 



1. Add 6.035, 763.196, 445.3741, and 91.5754 together. 

3. Add 465.103113, .78012, 1.34976, .3549, and 61.11. 

3. Add 57.406 -|- 97.004 -|- 4 -(- .6 -|- .06 -|- .3. 

4. Add .0009 + 1.0436 + .4 + .05 + .047. 

5. Add .0049 + 49.0436 + 37.0410 -|- 360.0039. 

6. Add 5.714, 3.456, .543, 17.4957 together. 

Quest. — 147. What parts of unity may ba added togeiher? How do 
you eet down the numbere for addition 1 How will the decimal pointo fall' 
How do you tlieu add? How many decimal placaa do you point off in 
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1S6 SUBTRACTION OF DECIMAL FRiCTIOKS. 

7.- Add 3-754, 47.5, .00857. 37.5 together. 

8. Add 54.34, .375, 14.795, 1.5 together. 

9. Add 71.25, 1.749, 1759,5, 3.1 together. 

10. Add 375.94, 5.732, 14.375, 1.5 together. 

11. Add .005, .0057, 31.008, .00594 together. 

13. Required the sum of 9 tenths, 19 hundredths, 1,8 ihou- 
Bandlha, 211 hundred-thousandths, and 19 millionihs. 

• 13. Required the sum of twenty-nine and 3 tenths, four 
hundred and sixi) hie, and two hundred and twenty one 
thousandths 

14. Required the sum of two hundred dollars one dime 
three cents and nine railla, four hundred and fortj dolij.rs 
nine mills, and one dollar one dime and one mill 

15. What IS the sum of one tenth, one hundredth, and one 
thousand tn ? 

16. What IS ihe sum of 4 and 6 ten thousandths' 

17. What 13 the sum of 3 thousandths, 9 millionths, 6 hun- 
dredths, 6 hundredths, 3 tenths and 2 units ' 

18. Required, in dollars and decimals the sum of one dol- 
lar one dime one cent one mil! six dullars ihiee milla four 
dollars eight cents, nine (lollars six milla, one hundred dollars 
six dimes, nine dimes one mill and eight dollars bi\ cenis 

19. V. hat IS the sum of 4 dollars 6 cerif, f) dollars 3 mills, 
14 dollars 3 dimes 9 cents 1 mdl 104 doll ra 9 dirae-s 9 
cenw 9 mills, 999 dollars 9 dimes 1 mill I .lull's 6 radls and 
1 miUI 

SUBTRACTION OF DECIMAL FR.ACTIO?i.v 
148. Subtraction of Decima! Fractions is the pfo^ e.^^s of 
finding the difference between two decimal numbers. 
1. From 3.275 take .0879. 

In this example a cipher is annexed to operation'. 

the minuend to make-^he number of deci- 3.2750 

mal places equal to the number in the .0879 

subtrahend. This does not alter the value | 3.1871 

of the minuend (Art. 145). '■ 
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SUBTItACTlON OF DECIMAL FRACTIONS. 157 

Hence, for ihe subtraction of decimal numbers, 

I. Set down the less number under the greater, so that 
figures occupying places of the same value shall fall in the 
same column. 

II. Then subtract as in simple numbers, and point off ir. (he re- 
mainder, from the right hand, as many places for decimals as are 
tqual to the greatest number of places ineitlter of ihe given numburs 



2. From 3278 take .0879. Ans. 

3. From 291.10001 take 41,496. Ans. 

4. From 10,00001 take .111111. Ans. 

5. Required the diffcreneo between 57.49 atid 5.768. 

6. What is the differejice between .3054 and 3,075? 

7. Required the difference between 1745.3 and 173.45. 

8. What is the difference between seven-tenths and 54 
ten-thousandths 1 

9. What is the difference between .105 and 1.00075? 

10. What is the difference between 150.43 and 754,355? 

11. From 1754.754 take 375.49478. Ans. 

12. Take 75,304 from n.-i.Ol. Ans. 

13. Required the difference between 17.541 and 35,49. 

14. Required the difference between 7 tenths and 7 mil- 

15. From 396 lake 8 ten-thousandt!is. Ans. r 

16. From 1 take one-thousandth, Ans. 

17. From 6374 take one-tenih. Ans. 

18. From 365.0075 take 5 milliontha. Ans. 

19. From 31.004 take 98 ten -thousandths, Ans. 

20. From 260,3609 take 47 ten-milliontbs, Ans. 

21. From 10.0302 take 19 milliontha, Ans. 

23. From 2,03 take 6 len-thousandlha Ans. 

Quest. — 148. What doea Babtraclion l«aoh ? How do you set down the 
QiunbeiB for subtmction 7 How do yoa then subtract T Haw many dsoi- 
mal places do you point off ui tha reiosuidct? 
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' DECIMAL FRACTIONS. 



MULTIPLICATION OF DECIMAL FRACTIONa 



149.— 1. Multiply .37 by .8. 
We may first write .37 — j?^, acid .8 
If, now, we multiply the fraciion -^^ 
by 3^, we find the product to be •^■^ ; 
the number of ciphers in the denomina- 
tor of this product is equal to the number 
of decimal places in the two factors, and 
the same will be true for any two factors 

2. Multiply .3 by .03. 



= ^. 



RATION. 

= .296. 



.3 X .03 ^ ^ X ^ ^ i^ ^ .006 answer. 

Now, to express the 6 thousandths decimally, we have lo 
prefix two ciphers to the 6, and this makes as many decimal 
places in the product as there are in both multiphcand and 
multiplier. 

Therefore, lo multiply one decimal by another. 

Multiply as in simple numbers, attS point off in the produu, 
from the right hand, as many figures for decimals as are equal 
to the number of decimal places in the multtplieand and multi- 
plier ; and if there be not so many in the product, supply the 
deficiency by prefixing ciphers. 



EXAMPLES. 



. Multiply 3.049 by .012. 
(2.) 
Multiply 365.491 
by .901 



Ans. .036588. 
(3.) 
Multiply 496.0135 
by 1.496 



QuEBT.— 149. After multiptying, how many decimal jjlacei 
off in the product? When there are not so many in the pre 
you do ^ Give the rule for the multiplication of decimcils. 
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MULTIPLICATION OF DECIMAL FR 


CTIONS. 159 


4. Multiply one and one niillionth by on 


D thousandth. 


5. Multiply 473,54 by .057. 


Ans. 


6. Multiply 137.549 by 75.437. 


Ans. 


7. Multiply 3.7495 by 73487. 


Ans. 


8. Multiply .04375 by .47134. 


Ans. 


9. Multiply ,371343 by 75493. 


Ans. 


10. Multiply 49.0754 by 3.5714. 


Ans. 


11. Multiply .573005 by .000754. 


Ans. 


12. Multiply .375494 by 574.375. 


Ans. 


13. Multiply two hundred and ninety-four millionths, by 


one millionth. 




14. Multiply three hundred, and twenty-s 


even hundredths 


by 63. 


Atis. 


15. Multiply 93.01401 by 10.03963. 


Ans. 


16. What is the product of five-tenths by 


five-tenths ? 


17. What is the product of five-tenths by 


ive thousandths ! 


18. Multiply 596.04 by 0.000012. 


Ans. 


19. Multiply 38049.079 by 0.000016. 


Ans. 


20. Multiply 1193.08 by 0.000024. 


Ans. 


31. Multiply 76098.158 by 0.000032. 


Ans. 



CONTRACTION IN tttlLTlPLICATlON, 

150. Contraction in the multiplication of decimala is a 
short method of finding the product of two decimal numbers 
in Bueh a manner, that it shall contain but a given number 
of decimal places. 

1. Let it be required to find the product of 3.38645 muhi- 
plied by 38.2175, in such a manner that it shall contain but 
four decimal places. 

In this example it is proposed to take the multiplicand 
2.38645, 38 times, then 2 tenths times, then 1 hundredth 
times, theft 7 thousandth times, then 5 ten-thousandth times. 



Quest. — 150. What ia contraction in the muJtipiication of decimals? 
What ia propoaed in the example ? How are the numbeis written down for 
multiplicatioD ? 
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MULTIPLICATION OF DECIMAL FKACTIorfS. 




and the sum of these several products will be the produt 
sought. 

Write the unit figure of the multiplier 
directly under that place of the multi- 
plicand which is to be retained in the 
product, and the remaining places of in- 
teger numbers, if any, to the right, and 
then write the decimal places to the left 
in their order, tenths, hundredths, i&c. 

When the numbers are so writCefi, the 
product of any figure in the multiplier by 
the figure of the multiplicand directly over it, 
same order of value as the last ,figaTe to be i 
product. Therefore, the first figure of each product is always 
to be arranged directly under the last retained figure of the 
multiplicand. But it is the whole of the multiplicand which 
should be multiplied by each figure of the rnuldjilier, and not 
a part of it only. Hence, to conlpensate for the part omitted, 
we begin with the figure to tlie tight of tlie one directly over 
any multiplier, and carry one when the product is greater 
than 5 and less than 15, 2 when it falls between 15 and 25, 
3 when it falls between 25 and 35, and so on for the higher 
number* 

For example, when we multiply by the 8, instead of say- 
ing 8 time? 4 are 32, and writing down the 2, we say first, 
8 times 5 are 40, and then carry 4 to the product 32, which 
gives 36, So, when we multiply by the last figure 5, we first 
Bay, 5 times 3 are 15, then 5 times 3 are 10 and 2 to carry 
make 12, which is written down. 



!. Muhiply 36.74637 by 127.0463, retaining three decimal 
places in the product. 

Quest. — When the numbeis are so written, what will be the order of 
value of the produot of any Ggan of the multijriier by the figure directly 
ovei it? Where then h the first figure by encli product to be wnttual 
Haw do you coiapeosate for the pajt omittod 7 
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M0LTIPL1CAT1ON OF DE'CIMAL FRAC;T10^fS. 



3674637 11033911 

734927 2^047822 

257224 14698548 

1470 25722459 

220 7349274 

11 3674637 



4fi68.4903<16931 



2. Miiliipiy 54.7491367 by 4.7X4753, reserving five places 
of decimals in the product. 

3. Multiply 475.710564 by .3416494, retaining three deci- 
mal places ill the product, 

4. Multiply 3754.4078 by .734576, retaining five decimal 
places in the product. 

5. Multiply 4745,679 by 751.4549,-and reserve onlywhole 
numbers in the product. 

J51, Note. — When a, decimal number is to be multiplied by 10, 
100, 1000, &c., the multiplication may be made by removing the 
decimal point as many places to the right hand as there are ciphers 
in the mukiplier ; and if there be not so many figures on the right 
of the decimal point, supply the deficiency by annexing ciphers. 

r 10 1 r 67.9 



Thus, 6.79 multipli 


ed by ^ 1000 i. -^ 6790. 
10000 67900. 
JOOOOO J 679000. 


Also, 370.036 multiplj. 


"10 1 f 3700.36 
100 37003.6 
ed by J. 1000 l-j, 370036. 
iOOOO 3700360. 

. 100000 J I 37003600. 


QuBBT.— 151. How do yoi 
aus-t If there are not ftsu 


11 multiply a decimal number by 10, 100, lOOO, 
■any decimal figures as Ihera are ciphers in liio 
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' DECIMAL FKACTIOMS. 



DIVISION OF DECIMAL FRACTIONS. 

162. Division of Decimal Fractioas is simjlar to. that of 
simple numbers. 

We have just seen that, if one decimal fraction be muhi- 
plied by another, the product will contain as many places of 
decimals as there were in both the factors. Now, if this 
product be divided by one of the factors, the quotient will be 
the other factor (Art. 79). Hence, in division, the dividend 
must contain just as many decimal places as the divisor and 
quotient together, 7*^ quotient, therefore, will contain as many 
places as the dividend, less the number in the divisor. 



1. Divide 1.38483 by 60.21. 
There are live decimal places in 

the dividend, and two in the divi- 
sor : there must ttierefore be three 
places in the quotient ; hence one 
must be prefixed to the 23, and 
the decimal point placed before it. 

Hence, for the division of decimals. 

Divide as in simple numbers, and point off in the quotient, 
from the right hand, so Tnany places for decimals as t/ie deci- 
mal places in the dividend exceed those in the divisor; and if 
there are not so many, supply the deficiency by prefixing ciphers. 

2. Divide 4.6842 by 2.11. Ans. 

3. Divide 13.83561 by 1.505. Ans. 

4:. Divide 33.66431 by 1.01. Ajis. 

QuEBT. — 153. If one decimal fraction be muitiplied by another, bow many 
decimal jilacee will there be in the prodnct? How does the number of 
decimal pWes in the dividend compare with those in the divisor and quo- 
tient? How do you determine the number of decimal places in the quotient? 
If the divisor coutaios four places and the dividend sii, hov many in the 
quotient? If the divisor contsiua three places and the dividend five, how 
niauy in the qootient T Give the rule for the division of decimals. 
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DIV/SION OF DECIMAL 



163 



5. Divide .010001 by .01. Ans. 

6. Divide 24.8410 by .003. Ans. ■ 

7. What is the quotient of 75.15204, divided by 3 ? By .3 ? 
By .03 1 By .003 ! By .0003 ? 

8. What is the quotient of 389.27688, divided by 8 ? By 
.08 ? By .008 ? By .0008 ? By .00008 ? 

9. What is the quotient of 374.598, divided by 9 T By .9 ? 
By .09 ? By .009 1 By .0009 ? By .00009 ? 

10. What is the quotient of 1538.4086488, divided by 6 ? 
By .06? By .005? By.0006? By .00006? By .000006 ? 

11. Divide 17.543275 by 125.7. 

12. Divide 1437.5435 by .7493. 

13. Divide .000177089 by .0374. 

14. Divide 1674.35530 by 960. 

15. Divide 130463.3000 by 1728. 

16. Divide 47.54936 by 34.75. 

17. Divide 74.35716 by .00573. Am. 

18. Divide .37545987 by 75.714. Ajts. 

153. Note 1. — When any decimal number is to be divided by 

10, 100, 1000, &c,, the division is made by removing the decimal 
point as many places to the led as there are O'a in the divisor ; and 
if there be not so many figures on the left of the decimal point, the 
deficiency must be supplied by prefixing ciphers. 





fio "1 r 


2.769 


27.69 divided by ■ 


100 1 
1000 f - ] 


.2769 
.02769 




L lOOOO J L 


.002769 




flO -1 


■ 64:289 




100 


6.4289 


643.89 divided by ■ 


1000 U. 


.64289 




10000 


.064289 




100000 J 


.0064289 



QnBBT.— 153. How do you divide a deeimai number by 10, 100, 1000, 
tie. 7 If there be not aa many figures to the loft of the decimal point aa 
them are cipham in the dWisor, what do you iloT 



,y Google 



164 DIVISION OF DECIMAL FRACTIONS. 

154. Nuts 3.— When there are more decicoal places in the divi- 
sor than in the dividend, annex as many ciphers to the dividend as 
are necesear)' to make its decimail places equal to those of tlie 
divisor; all Ike figuTfs of ike quotient will then be whole numbers. 
Always bear in cnind that the quotient is ai many times greater than 
tinily, as the dividend is greater than the divisor. 



nPE RATION. 

3.49)4397.40(1260 



1. Divide 4397.4 by 3.49. 

We annex one to the dividend. 
Had it contained no decimal place 
we should have annexed two. 



An-'!. 1360. 
3. Divide 1097.01097 by .100001. Ans. 

3. Divide 9811.0047 by .1639735. Ans. 

4. Divide .1 by .0001. Ans. 

5. Divide 10 by .1, Ans. 

6. Divide 6 by .6. By .06. ' By .006. By .2. By .3 
By .003. By .5. By .005. By .000013. 

155. Note 3. — When it is reeessary to continue the division 
farther than the figures of the dividend will allow, we may annex 
ciphers to it, and consider them as decimal places. 

EXAMPLES. 

1. Divide 4.35 by 1.25. operation. 

In this example, after having ex- 1.25)4.25(3.4 

hauated the decimals of the dividend, 3.75 

wp annex an 0, and then the decimal 500 

places used in the dividend will exceed 500 

those in the divisor by 1. Ans . 3.4 

Quest, — 154. If Ihera are more decimal places in the divisor than in tba 
dividend, what do you da.T What will the figurAe of the quotient then be! 
155. How do you continue the division after you have brought down all tlwi 
figures of the dividend > 
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DIVISION. OF DECIMAL FRACTIONS. 



2. Divide .2 by .06. 


OPERATION. 


We see in this ejiample tliat the di- 


.06).20(3.333 + 


i^sion will niiver terminate. In such 


18 


cases the division shoidd be carried to 


20 


the third or fourth place, which will 


18 


give the answer true enough for all 


20 


practical purposes, and the sign -f 


18 


should then be written, to show that 


~20 


the divi'sion may still be continued. 


Ans. 3. 333 + . 


3. Divide 37-4 by 4.5. 


Ahs. 


4. Divide 586.4 by 375. 


Ans. 


5. Divide 94.0369 by 81.033. 


Ans. 



156. The unit of Federal Money, the currency of the 
United States, is one dollar, and all the lower denominations, 
dimes, cents, and mills, are decim^ils of the duUar. Hence, 
all the opeYations upon Federal Money are the same as iho 
corresponding operations on decimal fractions. 

APPL1CATI0\S IN THE FOUR PnECEOINQ RULES. 

1. A merchant sold 4 parcels of cloth; the 1st contained 
239 and 3 thousandths yards ; the 2d, 6 and 5 tenths yards ; 
the 3d, 4 and one hundredth yards ; the 4lh. 90 and one mil- 
lionth yards : how many yards did he sell in all ! 

2. A merchant buys three chests of tea ; the first contains 
70 and one thousandth lb. ; the second, 49 and one ten-thou- 
sandth lb. i the third, 36 and one-tenth lb. : how much did 
he buy in all ? 

3. What is the sum of $20 and three hundredths; $44 
and one-tenth, $6 and one iLousandth, and $18 and one hun- 
dredth ? 



QuEBr. — When the diviuoD dD«B aot leimiuate, what sign do you jiaca 
oflwtlie quotient 7 What does it show ? 156. Wliat lb the unit of theeur- 
reiu.7 of the United Stt>t««7 What paits of thk unit are the ioforibr de- 
Dominaliona, diraea, cents, and mills 7 
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166 DIVISION OF DECIMAL FIWCTIONS. 

4. A puts in trade $1504.342; B puts in $350.1965; 
C puts in $100.11 ; D puts in $99,334; and E puts in 
$9001.31 : what is the whole amount put in ? 

5. B has $936, and A has $5, 3 dimes, and 1 mill : how 
much more money has B than A ? 

6. A merchant buys 113.5 yards of cloth, at one dollar twen- 
ty-five cents per yard* how much does the whole come to ? 

7. A farmer sells to a merchant 13.13 cords of wood at 
$4.25 per cord, and 17 bushels of wheat at $1.06 per bushel : 
he is to take in payment 13 yards of broadcloth at $4.07 per 
yard, and the remainder in cash : how much money did he 

8. If 11 men had each $339 I dime 9 cents and 3 mills, 
what would be the total amount of their money 1 

9. If one man can remove 5.91 cubic yards of earth in a 
day, how much could 38 men remove 1 

10. What ia the coat of 24.9 yards of cloth, at $5.47 per 

11. If a man earns one dollar and one mill per day, how 
much will he earn in a year ? 

12. What will be the cost of 675 thousandths of a cord of 
wood, at $2 per cord ? 

13. A farmer purchased a farm containing S6 acres of 
woodland, for which he paid $46,347 per acre; 176 acres 
of meadow land at the rate of $59,465 per acre; besides 
which there was a swamp on the farm that covered 37 acres, 
for which he was charged $13,836 per acre. What was the 
area of the land ; what its cost j and wha.t the average price 
per acre ? 

14. A person dying has $8345 in cash, and 6 houses 
valued at $4379.837 each; he ordered his debts to be paid, 
amounting to $3976.480, and $120 to be expended at his 
funeral ; the residue was to be divided among liis five sons 
in the following manner : tbe eldest was to have a fourth 
pan, and each of ttie other sons to have equal shares. What 
■was the share of each son 1 
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■ DECIMAL FRACTIONS. 



ivision is a short methoil of ohtaining 
decimal number divided by another. 



1. Divide 754.347385 by 61.34775, and let the quotient 
^ontain three places of decimals. 



CO.MMON METHOD. 




61.34775)754.34738500(13,296 


CONTRACTED METHOD. 


61347175 61 


.34775)754.347385(12.296 


14086 988 


61348 


12269|550 


54086 


1817|4385 


12269 


1226 9550 


"1817 


590J4S350 


1227 


553!l2975 


590 


38 353750 


552 


36'808650 


38 


1545100 


37 



It is plain that all the work by the common method, which 
stands on the right of the vertical line, does not affect the 
quotient figures. On what principle is the work omitted in 
the contracted method ? 

In every division, th« first figure of tlis quotient will always 
he.afihe same order of value as that figure of the dividend un- 
der tekich is written the product of the first figure of the quo- 
tient by the unit's figure of the divisor. 

Having determined the order of value of the first quotient 
figure, make use of as many figures of the divisor as you wish 
places of figures in the quotient. 

Let each remainder be a new dividend, and in each follow- 
ing division omit one figure to the right hand of the divisor, 

n dlviaionl In every dlvisiDii, what 
fi^re? How many figures of Ihe 
lien make tha divisian? 
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169 REDUCTION or DECIMAL FRACTIONS. 

observing to carry for the increase of the figures cut off, as in 
contraction of in uiti plication. 

In the example above, ti)e order of the first quotient figure 
was obviously tens; hence, as there were three decimal 
places required in the quotient, five figures of the divisor must 
be used. 

2. Divide 59 by .74571345, and let the quotient contain 
four places of decimals. 

3. Divide 17493.407704963 by 493.783269, and let the 
quotient contain four places of decimals. 

4. Divide 98.187437 by 8,4765618, and let the quotient 
contain ten places of decimals. 

5. Divide 47194,379457 by 14.73495, and let the quotient 
contain as many decimal places as there will be integers in it. 

REDUCTION OF VULGAR FRACTIONS TO DECIMALS. 

158. The value of every vulgar fraction is equal to the 
quotient arising from dividing the numerator by the denonii- 
naior (Art. 94). 



1. What is the value in decimal 
We first divide 9 by 2, whiol 

gives a quotient 4, and 1 for a re 

mairider. Now, 1 is equal to 1( 

tenths. If, then, we add a cipher 

2 will divide 10, giving the quotient 5 tenths. Hence, the 

true quotient is. 4. 5. 

2. What is the value of ^ 1 



OPBRATtON. 

^ — 4^; but 
4i = 4'/ = 4.; 



OPERATION. 

V ^3J.; but 

3} = 3i2e = 3-25. 



We first divide by4, which gives 
a quotient 3 and a remainder 1, 
Bui 1 is equal to 100 hundredths. 
If, theft, we add two ciphers, 4 will 
divide the 100, giving a quotient of 25 hundredths, 

Quesr,— What ia the ardei of the first qiiotieot figure ia Ex. 2 ? Id 3 ? 
lit 4 ? 158. What is the Talue of a fi^tioa equal tol What is tb* 
mhie of four-halvceT 
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REDUCTION OF DECIMAL FRACTIONS. 



169 



Hence, to reduce a vulgar fraction to a decimal, 
I. AnTiex one or more ciphers to the numerator and then di- 
vide by the denominator. 

n. If there is a remainder, annex a cipher or ciphers, and 
divide again, and continue to annex ciphers and to divide until 
there is no remainder, or until the quotient is sufficiently exact : 
l/ie number of decimal places to be pointed off in the quotient is 
the same as the number of ciphers used ; and when there are not 
so many, ciphers must be prefixed to supply the deficiency. 



I. Reduce f^ to its equivaler 

We here use two ciphers, and there- 
fore point off two decimal places in 
quotient. 

3. Reduce \ and ^i^ 'o decimals. 

3. Keduce ^, Ji, y^ 

4. Reduce ^ and ttVj ^ decimals. 

5. Redoce }J«Hiif lo . decimal 

6. Reduce 




8. Reduce ^ViiV '" decimals. 

9. Reduce to^^tj to decimals. 

10. Reduce yV^\ to deeimala. 

11. Reduce ^ jj^asd •« decim£js. 

12. Reduce ^ to decimals. 

13. Reduce ^ lo decimals. 

14. Reduce -^ lo decimals. 

15. Reduce ^ to decimals. 

16. Reduce jjfj to decimals. 

17. Reduce \^^ to decimals. 



Arts. - 
Ans. - 



Qdewt.— What is the decimal value of one-half? Of three-fourths? Of 
n^nthi? Of nine.halvea? 0# BSTen-halTM ? Of fiva-fourths? Of one- 
IboithT Give the rule Soi reducing b vulgnr fraction lo a decimal 
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170 KEDUCTION OF DENOMINATE DECIMALS: 

18. What is the decimal value of f of f multiplied by j% ■ 

19. What is tho value in decimals of ^ of | of ^ divided 

20. A man owns |^ of a sliip ; he sells j*j of his shaje 
what part is that of the whole, expressed in decimals ? 

21. Bought ^ of 87 j\ bushels of wheat for /^ of 7 dollars 
a bushel : how much did it come to, expressed in decimals t 

22. If a man receives f of a dollar at one time, 7^ at 
another, and 8^ at a third : how many in all, espressed in 
decimals ? 

23. What decimal is equal to ^ of 18, and -^j of ^ of Ty'ij 
added together 1 

24. What decimal is equal to ^ of 6 taken from | of 8|- ? 

25. What decimal is equal to f^, Y. fi »dded together' 

REDUCTION OF DENOMINATE DECIMALS. 

159. We have seen that a denominate number is one in 
which the kind of unit is denominated or espressed (Art. 14). 

A denominate decimal is a decimal fraction in which the 
kind of unit that has been divided is expressed. Thus, .5 
of a £, and .6 of a shilling are denominate decimals :- the 
unit that was divided in the first fraction being £1, and that 
in the second 1 shilling. 

CASE I. 

160. To find the value of a denominate number in deci- 
mals of a higher denomination. 

1. Reduce 9d. to the decimal of a £. 

We first find that there are 240 
pence in £l. We then divide 9d. by 
240, which gives the quotient .0375 
of a £. This is the true value of 9d. 
in the decimal of a £. 

Quest. — l.'id. Wtist ifiadeQomiualeDuinl 
decimal? In ths decimal five-tenths of'B ^ 
dednud ni-leuths of a ahilling, what is Ihe u 
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REDUCTION OF DENOMINATE DECIMALS. 171 

Hence, to make the reduction, 

I. Consider kow many units of the given denomination make 
one unit of the denomination to which you would reduce, 

II. Divide the given denominate number hy the numher so 
found, and the quotient toilt be the value in the required de- 



I. Reduce 14 drams to the decimal of a lb. avoirdupois. 
S. Reduce 78d. to the decimal of a £. 

3. Reduce .056 poles to the decimal of an acre. 

4. Reduce. 42 mtuutes to the decimal of a day. 

5. Reduce 63 pints to the decimal of a peck. 

6. Reduce 9 hours to the decimal of a day. 

7. Reduce 375678 feet lo the decimal of a, mile. 

8. Reduce 72 yards to the decimal of a rod. 

9. Reduce .5 quarts to the decimal of a barrel. 

10. Reduce 4/!. 6ire. to the decimal of a yard. 

II, Reduce 7oz. IQpwt. of silver to the decimal of a pound. 
13. Reduce 9j months to the decimal of a year. 

13. Reduce 62 days to (he decimal of a year of 3651 days. 

14. Reduce j625 19s. G^d. to the decimal of a pound. 

15. Reduce 3qr. 2llb. to the decimal of a cwt. 

16. Reduce 5fur. 2&rd. 2yd. 2ft. 9in. to the decimal of a 

17. Reduce 4ewt. 2|jr. to the decimal of a ton. 

18. Reduce 3cwt, lib, Sos. to the decimal of a ton. 

19. Reduce 17Ar. 6m. 43sec. to the decimal of a day. 



161. To reduce denominate numbers of different denomi 
nations to an equivalent decimal of a given denomination. 
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^d. — .Ibd. ; hence, 
9|rf. =r 9.75<i. 
i2)9.75(;. 

~~m2bs., and 
20 )4.8ia5s. 

£.240625; therefore, 
£1 4s. 9M. ^£1.340625. 



172 REDTICTION OF DENOMINATE DECIMALS. 

1. Reduce £1 4s. 9|ti. to the denomination of pounds. 

We first reduce 3 farthings 
to the decimal of a penny, by 
dividing by 4. We then annex 
the quotient ,75 to the 9 pence. 
We next divide by 12, giving 
.8!25, which is the decimal 
of a shilling. This we annex 
to the shillings, and then di' 
vide by 30. 

Hence, to make the reduction, 

Divide the lowest denomination named, by that number wMch 
makes cne uf the denomination next higher, annexing ciphers if 
necessary ; then annex this quotient to the next higher denomi- 
nation, and divide as before : proceed in the same maimer through 
ali the denominations to the last: the last result will be the 
answer sought. 

EXAMPLES. 

1. Reduce £19 17s. 3irf. lo the decimal of a £. 

2. Reduce i6s. 6d. to the denoniinaijon of pounds. 

3. Reduce 7^d. to the decimal of a shilling. 

4. Reduce 216. 5oz. 12piot. 16gr. troy to the decimal of 
a. lb. 

5. Reduce 7 feet 6 inches to the denomination of yards. 

6. Reduce lib. \2dT. avoirdupois to the denomination of 
pounds. 

7. Reduce 10 leagues 4 furlongs to the denomination of 
leagues. 

8. Reduce 7s. 5^. to the decimal of a pound. 

9. What decimal part of a pound is three halfpence 1 

10. Reduce 4s. 7^ij. to the decimal'of a pound. 

11. Reduce loz. llpint. Sgr. to the decimal of a pound 
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REDUCTION OF DENOMINATE DECIMALS. 173 

12. Reduce 24 grains to the decimal of an ounce troy. 

13. Reduce dvs. 4dr. avoirdupoia to the decimal of a pound 

14. Reduce 3cu)t. l^r. 14lb. to the decimal of a ton. 

15. Reduce 2gr. 15tt. to the decimal of a hundred- weight. 

16. Reduce 5/4. lOoz. 3pwt. 13gr. troy to tlie decimal of a 
hundred- weight avoirdupois. 

17. Reduce Iqr. Ina. to the decimal of a yard. 

IS. Reduce 2qr. 3na. to the decimal of an English ell. 

19. Reduce 2)/ds. 2ft. 6^in. lo the decimal of a mile. 

20. What decimal part of an acre is IR. 37P ? 

21. What decimal pari of a hogshead of wine is 2 quarts 

22. Reduce 3 bushels 3 pecits to the decimal of a chaldron 
of 36 bushels. . 

23. What decimal part of a year is 3tcA. 6da. 7hr., reckon- 
ing 365iia. 6Ar. a year ? 

24. Reduce 2,45 shillings to the decimal of a £. 

25. Reduce 1.047 roods to the decimal of an acre. 

26. Reduce 176.9 yards to the decimal of a mile. 



162. To find the value of a denominat 
of integers of inferior "denominations. 
1. What is the value of .832296 of a :£ 
We first multiply the decimal by 
20, which brings it to shillings, and 
after cutting off from the right as 
many places for decimals as in the 
giveii number, we have 16s. and 
the decimal .645920 over. This 
we reduce to pence by muliiplying 
by 12, and then reduce to farthings 
by multiplying by 4. 



,y Google 



174 



REDUCTION OF DENOMINATE DECIMALS. 



Hence, to make ihe reduction, 

I. Consider how many in the next lfS\ drnomiitation make 
one of the given denomination, and multiply Ihe decimal by this 
number. Then cut off from t}ie right hoTul at many places as 
there are in the given decimal 

II. Multiply the figures so cut off by the number which it 
takes in the neat less denomination to make one of a higher, and 
cut off as before. Proceed in the same way to the loioest de- 
nomination: the figures to the left will form the ansvxr sought 



I. What is 

3. What is 

3. What is 

4. What is 

5. What is 

6. What is 

7. What is 

8. What is 

9. What if 

10. What! 

II. Whati 

12. What ■ 

13. What 

14. What 

15. What. 

16. What ; 

17. What 

18. What 1 

19. What i 

20. What i 



the value of .625 of a cwt. "! Ans. 

the value of .625 of a gallon ? Ans. 

the value of .0041682J. troy? Ans. 

the value of .375 hogshead of beer? 
the value of .375 of a year of 365 days ? 

the value of .085 of a £ ? Ans. 

the value of .258 of a cwt. ? Ans. 

the difference between .83 of a day and .64 of 






the value of 2.078 miles? 
sthe value of £.3375? 
* the value of .3375 of a tc 

j the value of .05 of an acre ? Ans. 

s the value of .875 pipes of wine ? 

3 the value of .046875 of a pound, avoirdupois? 

s the value of .56986 of a year of 365i days 1 

5 the value of £2.093 ? Ans. 

j the value of £5.64 ? Atis. 

3 the value of .36974 of a last, wool weight ? 
i the value of .8273645r., 
s the value of .0937651b. ? 

value of a . 



half of a f ? In psnce of one-half of a sbilliug 1 
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CIRCOLATING OB REPEATING 



CIRCULATING OR REPEATING DECIMALS. 



OPERATION. 

1 3)50000 
.4166 ■+ 



163. We have seen that in chaTiging a vulgar into a deci- 
mal fraction, cases wiil arise in which the division does not 
terminate, and then the vulgar fraction cannot be exactly ex- 
pressed by a decimal (Art. 158). 

Let it be required to reduce -^ to its equivalent decimal. 

We find the equivalent decimal to be 
.4166 + &c., giving 6's, as far as we 
choose to continue the division. 

The further the division is continued 
the nearer the decimal wili approach to the true value of the 
vulgar fraction ; and we express this approach to equality of 
value by saying, that if the division be contiimed vnthouf limit, 
that is, to infinity, the value of the decimal will then be equal 
to chat of :he vulgar fraction. Thus, we also say, 

.999 -|-, continued to infinity z^ 1, 
because every annexation of a 9 brings the value nearer to 1 . 

164. Let ns now examine the circumstances under which, 
in the reduction of a vulgar to a decimal fraction, the division 
will not terminate. 

If the vulgar fraction be first reduced to its lowest terms, 
(which we suppose to be done in all the cases which follow,) 
there will be no factor common to 
naior. Now, by the addition of O's to the n 
increase its value ten times for every annexed ; that is, wo 
introduce into the numerator the two factors 2 and 5 for every 



Quest.— 163. Can a vulgar frai 
a decimal? Can five-tweiaiis t 1 
quotient approach lo the true vbIl 
thl^ fact? 164. In annexing a to 
Iniduce into It ? 



ilwflys be exactly f 
ly what language d 



saed by 
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1-76 CIRCULATING Oi; UiJI'KATING 


DECIMA1.S. 


additional 0. But the numerator can n 


ever be exactly divi- 


ded by the denominator, if the denoii 


inalor contains any 


prime factor not found in the niiinerat 


r (Art. 107): hence 


it can never be so divided, if the deiio 


Tiinator contains any 


prime factor other than 'I or 5. ■ Hence, 


determine whetheT 


a vulgar fraction in its lowest lerma can 


be expressed by an 


exact decimal, 





Decompose the denomiTiator into Us prime factors, and if 
there are any factors other than 2 or 5, the exact division can- 



I. Can 5^ be exactly expressed by decimals? 

25) 70 (.28 
! exactly expressed by a deci- 



3. Car 



ictly expressed by decimals ? 



36 = 18x2^9x2x2 — 
3x3x2x2; in which we see that 
the denominator contains other fac- 
tors than 3 and 5, and hence the 
fraction cannot be exactly expressed 
by decimals. 



320 
288 
320 



3. Can y|^ be exactly expressed by decimals ? 

4. Can -j)^ be exactly expressed by decimals ? 

5. Can 3^^ be exactly expressed by decimals? 

6. Can yjItj be exactly expressed by decimals ? 

Quest.— Under what circumstanceB will (!;e numerator be exactly divkd- 
blo by (he denomiDator? Wheu iiot ao? How <lo you determine whether 
a vulgar fractioti caa be exactly divisible by a decimal? 
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CIRCULATING OR REPEATING DECIMALS. 177 

Note, — 165, When there are no prime factors in the denomi- 
nator other than 3 or 5, the division will always be exact, and 
(he number of decimal places in the quotient will be equal to the 
greatest number of factors among the 2's or 5's. 

7. What is the decimal corresponding to the fraction jj-g- ? 

8. What is the decimal corresponding to -^^ 1 

9. What ia the decimal corresponding to -^^ 1 

166. The decimals which arise from vulgar fractions, 
where the division does not terminate, are called circulating 
decimals, because of the continual repetition of the same 
figures. The set of figures which repeats, Is called a repe- 

167. A Single Repetend ia one in which only a single 
figure repeats, as f = .2222+, or |^.3333+. Such repe- 
tends are expressed by simply putting a mark over the first 
figure ; thus, ,2222+ is denoted by ^2 +, and .3333 + by 

168. A Compound Repetend has the same figures circula- 
ting alternately: tiius^ —.5757+ and ^|^ — .57235723 + 
are comp(tund repetends, and are distinguished by marking 
the first and last figures of the circulating period. Thus 
.5757 + is written Ts?' +, and .57235723 + is written 
^5723'+. 

169. A Pure Repetend is an expression in which there 
are no figures except the repeating figures which make up 
tharepetend; a3^3 + , .5 + , .473' + , &c. 

170. A MiiED Repetend is one which has significant 
figures or ciphers between the repetend and the decimal 

QuEBT, — 165. If there are no prime factore in the denominator other 
than 2 and 5, will the division be ciact T How many decimal plac<« wilt 
there be in the quotient? 166. What are the decimidB called when the 
diviElou does not tenninafet What is the set of figmes which repeals 
called! 167. What is a single repelendT Howie it espreeeed? 168. What 
IB a compound repetend ? How is it expressed ? 1 69. What is a. pnr» 
repetend) 170. What is a mixed repetend? 
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178 REDUCTION OF GIRCDIATING DECIMALS, 



point, or which has whole numbers at the left hand of the 
decimal point ; such tjeures are called finite figures. Thus, 
.0''4+, .0 733'+, .473 +, .3^573'+, &.5, and 4'375'+ are 
all mixed repetetids, .0, .4, ,3, and 6 are the finite figures. 

171. Similar Repetends are such as begin at an equal 
distance from the decimal points; as .354 -(-, 3.7 534' + . 

172. Dissimilar Repetends are Such as begin at different 
places from the decimal point ; as .253+, .47 52+. 

173. Conterminous Repetewds are such as end at ihe 
same distance from the decimal points ; as .l^S +, .354 +, 
&c. 

J74. Similar and Conterminous Repetends are such as 
begin and end at the same distance from the decimal point ; 
thus, 53.3""753'+, 4.6''335'+, and .4633'+, are similar 
and conterminous repetends. 

CIRCULATINO OBCIMALS. 



176. To reduce a pare repeteiid to its equivalent vulgar 
fraction. 

Since ^ = J +, and f ^ ?3 +, and 6.* - '54' 4. ; and 
since all repetends may be placed under similar forms ; there- 
fore, to find the finite value of a pure repetend, 

Make the given repetend the numerator, and write a denomi- 
nator containing as many 9'« as there are places in the repetend, 
and this fraction reduced to its lowest terms mil be the equiva- 
lent fraction sought. 

QuBST— Wliat are eiioh figures called? 171. What are iflmilar repe- 
lends! ITS. What are difHiniiai repetends T ITS. What ore CDutemilnaos 
repetends? 174. What are similar and ooateriDiaous repeteniis? 175 
How do yoD reduce a pure repetend to its equivalent vulgar fracljou 7 
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REDUCTION OF CIRCULATING DECIMALS. 



1. What is the equivalent vulgar fraction, of ite repetond 
0.3 +? 

Nuw, g = 1 = 0.33333+. ^ o!"3 +. 

2. What is the equivalent vulgar fractiun of the repeteiid 
ri62'+ ? 

We have, Jf^ = ^\ Ans. 

3. What are the simplest equivalent vulgar fractions of the 
repetends ^6 +, Am' + , 6'.7e9220' + ,J'.945' + ,anim'+'\ 

4. What are the least equivalent vulgar fractions of the 
repetends '594405' + , "36' + , and J42857'+ ? 



176- Tq reduce a mixed repetend to ita equivalent vulgar 
fraction. 

A mixed repetend is composed of the finite figures vrhich 
precede, and of the repetend itself; and hence its value must 
be equal to such finite figures plus the repetend. Hence, to 
find such value. 

To the finite jigures add the repetend divided by as many 9'a 
as it contains places of figures, with as many O's annexed to 
Ikem as there are places of decimal figures which precede the 
repetend ; the sum reduced to its simplest form mil be the equiv- 
alent fraction sought. 



1. Requited the least equivalent vulgar fraction of the 
mixed repetend 2.4 18'+. 



2.4 1 8 + = 2 + -i + ^1^ + ^ 3 + T% + 5V^ = 2|f An^. 
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ISO REDUCTION OF CIRCULATING DECIMALS. 

2. Required the least uqinvalent vulgar fraction of the 
mixed repeieiid .5 925 +. 

We have, .5'"935'+ - /^ + fis^ = ^ -Ans. 

3. What is the least equivalent vulgar fracliun of the repe- 
tend .008497133'+? 

We have, .008 497133'+ - rra^ + w^'w^i^ - syl^- 

4. Required the least equivalent vulgar fractions of the 
mixed repetends .13"8+, 7.5"43'+, .04354'+, 37.5 4+, 
.675'+, and .7"54347'+. 

5. Required the least equivalent vulgar fractions of the 
mixed repetends 0.7''5+, 0.4"38'+, .Og's +, 4.7''543' + , 
.00987'+, and .4""3+. 

177. There are some properties of the repetends which it 
is impjirtant to remark, 

1. Any finite decimal may be considered as a circulating 
decimal by making ciphers to recur ; thus, 

.35 — .35 + = .35"00'+ = .35"000'+ ^ .35'"0000'+, &c. 

2. If any circulating decimal have a repetend of any num- 
ber of figures, it may be reduced to one having twice or thrice 
that number of figures, or any multiple of that number. 

Thus, a repeiend 2.3 57'+, having iwo figures, may be re- 
duced to one having 4, 6, 8, or 10 places of ligures. For, 
2.3""57'+ :^ 2.3"'5757'+ = 2.3"'575757'+ ^ 3.3 57575757'+ 
cfec. ; so, the repeiend 4.16316 + may be written 
4.16316'+= 4. I63163i6'+=4. 16316316316 + A,c.&c., 
and the same may be shown of any other. Hence, two or 
more repetends, having a different number of places in each, 
may be reduced to repetends having the same number of 
places, in the following manner ; 

Quest. — 177. What k the first property of the eireuJEilmg deeimala? 
How dd you reduce eeveral tepetenda haviug different places in eacli, to 
lepeteads having tb« eame number of places? 
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Find the least common multiple of the numher of places in 
each repctead, and reduce each repetend to such number of places. 

1. Reduce .13"8+, 7.543' -f, .04354'+ to repetends 
h-aving the same number of places. 

Since the number of places are now ] , 2, and 3, the com- 
mon multiple will be 6, and hence each new repetend will 
contain 6 places. Hence, 

.13'"8+ — ,13"'888888'+; 7.5 43'+ =: 7.5 434343'+ ; 
0.4 354'+ = 0.4354354' + . 

2. Reduce 2.4'l8'+, .593.')'+. .008497133'+ to repe- 
tends having the same number of places. 

3. Any circulating decimal may be transformed into an- 
other having finite decmials and a repetend of the same 
number of figures as the first. Thus, 

.57'+ =: .575'+ ^ .57' 57* + = .575>5'+:^ .5757''57'; a.id 
3.4""785'+ = 3.47~"857'+ = 3.478"578'+ = 3.4785 78j'+ ; 
and hence, any two repelends may be made similar. These 
properties may be proved by changing the repetends into iheir 
equivalent vulgar fractions. 



article, they may be rendered conterminous 1 
one : thus, two or more repetends may always 


nilar by the last 
by the previous 
be made similar 


\. Reduc 
.03 7 + to s 


e the 
.uch ai 


circulating decimals 165.164'+, 
s are similar and conterminous. 


.M'+, 


2. Reduei 
1.757'+, to 


3 the ( 


;irculaling decimals .5 3 + 
as are similar aiid contermi 


., .4^5 


+, and 


6. If two 


or n 


lore circulating decimals, 


having 


■"•»l 



QUC9T. — When a repelend has more than one figure, n 
formed into a circulating decimal liaviiig finite decimals 
placea must ttiere be in the repetend] What are similar ai 
repetende? May all cirpulating decimals bemadc.'=;iniliiraii 
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repetends of equal places, be added together, their sum will 
have a. repetendof the same number of places ; for every two 
sets of repetends will give the same sum. 

6. if any circulating decimal be multiplied by any iiumber, 
ihe product will be a circulating decimal having the same 
number of places in the repetend ; for, each repetend will be 
taken the same number of times, and consequently must pro- 
duce the same product. 



178. To find the number of places in the repetend cor- 
responding to any vulgar fraction which cannot be expressed 
by a linite decimal. 

Let the fraction be first reduced to its lowest terms, after 
which find all the prime factors 2 and 5 of the denominator. 
Then separate the fraction inlo two factors, viz., 

1st. The numerator divided by the product of all the prime 
factors 2 and 5 ; and 

2d. Unity divided by the remaining factor of the denomi- 

As an example, let us decompose the fraction jf^ into the 
two factors named above. They are, 



If, now, we add a to the 1 and proceed to make the division, 
every remainder will be less than the divisor, and hence we 
cannot make more divisions than there are units in the divi- 
sor less 1, without reducing the remainder to unity, when the 
first quotient figures will repeat. And observe carefully when 
any remainder becomes the same as a remainder previously 
used, /or. ai this point the repeating ^figures begin. 

QuEBT.— What ia the tifth property named? What is the sixlhl 178. 
What is the first operation ia finding the form of Ihe decimal correBponding 
to a given vulgar fraction? Into how many factors is it then divided? 
What are these (actors 7 How many divisions may be performed in the 
second factor? 
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If, now, we suppose the remaiiideT 1 to be subtracted from 
the dividend so used, there would remain as many 9's as 
there were divisions. Hence, 

If, aftef having taken out the 2's and t^sfrom tlte denomina- 
tor, we divide a succession of 9's by the result ujttil there is no 
remainder, the number of9's so used will be equal to the number 
of places of the repetend, which can never exceed the number of 
units in the denominator less one. 

Having found the number of finite decimals which precede 
the repetend, and the number of places in the repetend, as 
above, 

Divide the numerator of tlte vulgar fraction, reduced to tts 
lowest terms, by the denominator, and point off m the quotient 
t/tefnite decimals, if any, and the repetend. 



1. Required to find whether the decimal equivalent to 
jg<^j is finite or circulating ; the number of places in the 
repetend and the place at which the repetend begins ; and, 
also, the equivalent circulating decimal. 

We first reduce the fraction 
to its lowest terms, giving ^f, . 
We then search for the factors 
2 and 5 in the denominator, and 
find that 2 is a factor 3 times : 
hence we know that there are 
three finite decimals preceding 
the repetend. We neit divide 
99999, &c.,by the factor 1221 
of the denominator, and find 
that we use six nmes before the remainder becomes : 
hence, we know that there are six places of figures in the 

Q[;ebt. — Wh^ will del«rmine the highest limit of the number of figur«i 
iu the repeteud? What will detennine the uumber of finite decimalsT 
How then will yon find th« eqiuTaleut ijecimal 7 




i321)999999{S19 
f|= = .008497133' H 
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repetend. We ihen divide 83 by 9768, and point, off the 
proper places in the quotient. 

2. Find the finite decimals, if any, and the repetend, if 
any, of the fraction yi^- 

3. Find the finite decimals, if any, and the repetend, if 
any, of the fraction t^\^- 

4. Find the finite decimals, if any, and the repetend, if 
any, of the fractions -j^^, ^^, -^^j. 



179. To add circulating decimals. 

Make the repelends similar and conterminous, and Chen wriiB 
the places of like value under each other, and so many figures of 
the second repetends to the right as shall indicate with certainty 
how many are to be carried from one repetend to the other ; after 
which add them as in whole numbers. If all the figures of a 
repetend be 9's, omit them and add one to the figure next to the 
leji. 

EXAMPLES 

1. Add .123 +, 4.''l63'+, L7U3', and 2.54'' together. 

Diisimilar. Similar. Similar and conteTminous. 

.125 + = .125 + — .12''555555555555'+ . . 5555 
4.""163'+ =^4.16"316'+ :^4.16 316316316316'+ . . 3163 
l/ri43'+ = 1.7I4371''+ = 1.7r43714371437l'+ . . 4371 
3^54'+ =2.54'54'+ =:2.54""545454545454'+ . . 5454 
The true sum ^ 8.54'"65447013i69/ + , 1 to carry. 

2. Add 67.3 45'+, 9^651'+, ?25'+, 17-4'7+, ^5 + to- 

3. Add r475'+, 3.75'43'+, 64>5'+, ^57'+, .l"78s'+ 
together. 

QoEar — 179. How do you add circulating dechnala 7 

HoslcdDyGoOglc 



SUBTRACTION OF CIRCULATING DECIMALS. 



185 



4. Add .5 f , 4.3 7 +, 49.4 57 +, .4 954 +, .7345 + 
logether. 

3. Add '^175' + , 42.57' + , .3"753' + , .5''945' + . 3.7'54'+ 
together. 

6. Add 165, .""164' +, 147^04'+, 4.95'+, 94.3 7+, 
4>123456'+ together. 



SOBTAACTIOM OF CIKCULATING DECIMALS. 

180, To subtract one finite decimal from another. 



Make the repetends similar and conterminous ^ and subtract 
as in finite decimals, observing that when the repetend of the 
lower line is the largest its first right hand figure must be in- 
creased by unity. 



1. From 11.4V5'+ take 3.45735'+. 

Diaaimilar. Similar. Similar and conierminaui. 

11.4^75'+ = 11.4757'+ = U.47575757'+ ... 575 
3.45735'+ ^ 3.45735'+ ^ 3.45>35735' + . . . 735 
The true difference — 8.01840021' + , 1 to carry. 

2. From 47.5'"3 + take ^757'+. Ans. —— 

3. From 17.573'+ take 14.57+. Ans. 

4. From 17.4 3+ take 12.34 3+. Ans. —— 

5. From 1.12""754'+ take .4 7.384'+. Ans. 

6. From 4.75 take .37^5 +. Ans. 

7. From 4.794 take .1 744'+. Ans. 

8. From 1.45>+ take .3654. Ans, 

9. From 1.4""937'+ take .1475. Ans. . 

Quest.— I8D. How do you subtract circulating decimals^ 
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18t> MULTIl-LIC 4T(0W OF CIRCULATINC; DEUIMALS 
MULTIPLICATION OF CIRCULATJMO DECIMALS. 

18!. To multiply one circulating decimal by another. 

Change the circulating decimals into their equivalent vulgai 
fractions, and then multiply them together ; after lehick rediict 
the product to its equivalent circulating decimal, as in Art. 178. 

EXAMPLES. 

1. Multiply 4.25"3 + by .257. 



4.25 3 + ^ 4.^-^ + ^-^ ^ 4 + ffA + ^ ^ 2g4 ^ :^Y 

Also, ,257 — -^^j^; hence, 

m X ^^ = UiUi - 1.0931o"e i- ; 
and since 225000 = 5x5x5x3x5x2x2x2x9, 
there will be five places of finite decimals, and one figure in 
the repetend (Art, 178). 

Note. Muck labor mill be saved in this and the next rule by 
keeping every fraction in its leweat terms, and when two fractions 
are to be mulliplied together, cancelling all the factors common to 
ooth terms before mating the multiplication. 

2. Multiply .375""4 + by 14.75. Ans. 

3. Multiply .4'"353'+ by 3.57. Ans. 

4. Multiply .437 by 3.7 5+. Ans. — 

5. Multiply 4.573 by.3>5' + . Ans. 

6. Multiply 3.456 + by.42'5 +. Ans. 

7. Multiply L456'+ by 4.2"'3 +. Ans. 

8. Multiply 45. rs + by "245' + . Ans. 

9. Multiply .4705'"3 + by !.7^35''+. Ans. 

10. Multiply 3.457""3 + by 54.753'+. Ans, 

QoEBT. — 181. How do you multiply circulating dacimalsl What is to 
bs observed in regard to keeinng jractjana in their lovrest tsnoa ! 
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DIVISION OF, CIRCrLATING DECIMALS. 



182, To diviiJe one cirt-vilating decimal by^nother. 

Change the dectmah tnto thetr equivalent vulgar fractions, 
and find the quotient of these fractions. Then change ike quo- 
tient into it3 equtvaUnt decimal, as in Art. 178. 



1. Divide 56.6 + by 137. 

OPERATION. 

56S + = 56 + f = i^a ^ ip. 
Then, li& ~ 137 = ^2. X rh = m = ^41363530'+. 

2. Divide 24.3""l8'+ by 1.792. Ans. 

3. Divide 8.5968 by .345'+. Ans. 

4. Divide 2.295 by ^29/+. ^n*. 

5. Divide 47.345 by l!76'+. Ans. 

6. Divide 13.5""l69533'+ by 4.^97'+. Ans. 

7. Divide ^45'+ by ."118881' + . Ans. —- 

8. Divide r475'+ by .3''753'+. Ans. . 

9. Divide 3>33' by "24'+. Ans. 

Quest. — 182. How da you divide ciiculatiug decimalB 1 
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OF THE RATIO AND PROPORTION OF NUMBERS 

183. Two numbers having the same unit may be compared 
logelber in two ways. 

1st. By considering how much one is greater or less than 
the other, ^hich is shown by their difference; and 

2d. By cimsidering Aoto many times one is greater or less 
than ihe other, which is shown by their quotient. 

Thus, in comparing the numbers 3 and 13 together with 
respect to their difference, we find that 12 exceeds 3 by 9 ; 
and in comparing them together with respect to their quo- 
tient, we find thut 12 contains 3 four times, or that 12 is four 
limes as great as 3. 

The quotient which arises from dividing the second num- 
ber by the first, is called the ratio of the nviiiibei's, and shows 
how many times the second number is greacerthan the first, 
or how many limes it is less. 

Thus, the ratio of 3 to 9 is 3, since 9-4-3 = 3. The ratio 
of 2 to 4 is 2, since i -i- 2 — 2. 

We may also compare a larger number with a less. For 
example, the ratio of 4 to 3 is J ; for, 2 -^ 4 ^ J. The ratio 
of 9 to 3 is 1 since 3 4- 9 = A. 



1. What is the ratio of 9 to 18? Atis. 

2. What is the ratio of 6 to 24 ? Ans. 

QiiEHT. — 183. In how many ways may two numbeiB having Ui« game 
unit be compaieill How do yon determine how much one number Is 
greater than another? How do you determine iiow many times it is greater 
or lesBl How much does 12 enoeed 3 1 How many times is 13 greater 
than 3 1 What io the quoUent called which arises from dividing the second 
number by the first? What does it show? When the second number is 
the least, what does it show ! 
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OP NUMBERS. 189 


3. What is the Tatio>of 12 to 


48? 


Ans. 


4. What is the ratio of 1 1 to 


13? 




5. What part of 20 is 4 ? Oi 


wha 


t ia the ratio of 20 to 4 ? 


6. What part of 100 is 30? 


Or what is the ratio of 100 


to 30? 






7. What part of 6 is 3 ? 




Ans. ~ — - 


8. What part of 9 is 3? 




Ans. 


9. What part of 12 is 4? 




Ans. 


10. What part of 50 ia 5 ? 




Ans. 


U. What part of 76 is 3 ? 




Ans. 


Note. — In determining wltal paj 


•(one 


number is of another, it ia 



plain that the numlier 1e be measured, must be written in the nu- 
merator; while the standard, or number with which it is compared, 
and of which it forms a part, is written in the denominator. This 
fraction, reduced to its lowest terms, wilt express the part. 

184. If one yard of cloth cost 82, how many dollars will 
6 yards of cloth cost at the same rate ? 

It ia plain that 6 yards of cloth will cost 6 times as much 
as one yard ; that is, the cost will contain $2 as many times 
as 6 contains 1. Hence the coat will be $12. 

In this example there are four numbers considered, viz., 
1 yard of cloth, 6 yards of cloth, «2, and ©12 : these num- 
bers are called terms. 

I yard of cioth is the 1st term, 

6 yards of cloth is the 2d term, 

*2 is the - . . 3d term, 

$12 is the - - - 4th term. 

Now the ratio of the first term to the second is the same as 

the ratio of the third to the fourth. 

This relation between four numbers ia eslled & proportioTt ; 
and generally 

Foar numbers are said to be in proportion when the ratio of 

QuEffT.— How do you determine what part one number is of another? 
184. If one yard of doth coat S2> what will 6 yards cost? How many 
numbers are hero conKdered? What are they called'^ What is the ratio 

cEiUed ? When are four numbera said to be in proportion ? 
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the firsr to the, second is the same as that of the third to the 
fourth. Hence, 

A Proportios is an equality of ratios between nfimbera 
compared together two and lino. 

185. We express that four numbers are in proportion thus : 

1 : 6 ; : 2 : 12. 

Ttiat is, v^e write the numbers in the same line and place 

two dots between the 1st and 2d terms, four between the 2d 

and 3d, and two between the 3d and 4th terras. We read the 

proportion thus, 

as 1 is lo 6, so is 2 to 12. 
The 1st and 2d terms of a proportion always express quanti- 
ties of the same kind, and so likewise do the 3d and 4ch terms. 
As in the example, 

yd. yd. $ $ 

1 : 6 : : 2 : 13. 
This is implied by the definition of a ratio ; for, it is only 
quantities of the same kind which can be divided the one by 
the other. The ratio of the first term to the second, or of the 
third to the fourth, is called the ratio of the proportion. 
1 . What are the ratios of the proportions 

3 : 9 : : 12 : 36? Ans. 

3 : 10 : : 12 ; 60? Ans. 



16 : 15 : ; 48 : 45? Ans. 

186. When two numbers are compared together, the first 
is called the antecedent, and the second the consequent; and 
when four numbers are compared, the first antecedent and 
consequent are called the first couplet, and the second ante- 
cedent and consequeiit the second couplet. Thus, in the !aal 

Quest. — How do you detine proportion? 185. How do you indicate 
that four numbers are in proportion) How lE the proportion read! What 
do von remark of the first and Beeond terms ? A)eo of the third and fourth I 
IBS. VVtien two nuinlters are compared together, wliat is the tiiBt called? 
What the second? When four aiunbera are compared, what are the two 
firetcaUed? What the two second? 
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proportion, 16 and 48 are the antecedents, and 15 and 45 tlie 
consequents ; also, 16 and 15 make the first couplet, and 48 
and 45 the second. 

187. We have said that proportion is an equality of ratios 
(Art, 184). Besides the inethod above, we may express that 
equality thus ; 



.nd we may then write the proportion thus : 
3 : 4 : : 3 : 6. 
Put the following equal ratios into proporti 



^ "80 ■ 
_252 
"310' 
_ 233 
" 296' 



It $8, what will I2lb. < 



4)96 
$34 the cost of ia/1. o 



- ■«24. 



It is evident that the 4th term, or cost of I2lb. of tea, must 
be as many times greater than $8, as 1216. is greater than 
4lb. But the ratio of 4lb. to I2lb. is 3 ; hence, 3 is the num- 
ber of times which the cost exceeds $8 ; that is, the cost is 
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equal to $S X 3 ^ $24. But instead of writing the number 



12 



i ^34, 






(12 X 8 ) -:-4 :^24: 
and as the same may be shown for every proportion, we con- 

That the 4th term of every propOTtion may be found hy mul- 
tiplying the 2d and 3d terms together, and dividing their product 
by the 1st term. 



1. The first three terms 
what is the fourth 1 

2. The first three terms a 

3. The first three terms ai 



: G, 2, and 1 : what is the 4th ? 
I 10, 3, and 1 : wkat is the 4th 1 



The lat and 4th terms of a proportion are called the 
i, and the 2d and 3d terms are called the two 



Now, since the 4th term is obtained by dividing the product 
of the 2d and 3(1 terms by the 1st term, and since the product 
of the divisor by the quotient is equal to the dividend, it 
follows. 

That in every proportion the product of the tv:o extremes is 
equal to the product of the two means. 

Thus, in the example. Art, 184 we have 






6 ; 
12 : 


8 


12 
24 


9 : 


10 


15 


15 : 


14 


30 



C 12 - 






X 24 = 13 X 8 ; 
,d 6 X 15 = 9 X 10; 
id 7 X 30 = 15 X 14. 



IT. — How may the fourth term of every proportion be found? 189. 
le the firal and fourth lemia of a proportion cailed? What are the 
and third tenns called? la every preportloii, what is the product 
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or CANCELLING. 



190. When one number is to be divided by another, the 
operation may often be shortened by siriiiing out ot cancelling 
ihe factors common to both, before the division is made. 

1. For example, suppose it were required to divide 360 
by 120. 

We first write the j 
dividend, above a ho- 
rizontal line, and the 120 ~" 12 x 10 ~ /iX X I^~ ^ 
divisor beneath it, af- 
ter the form of a fraction. We next separate both of them 
into factors, and then cancel the factors which are alike. 

2. Divide 630 by 35. 

We separate the divi- I operation. 

dend and divisor into like 630 __ 3 xXx 6 x ^ ^„ 

factors, and then cancel | 35 /O x X 

those which are common in both. 



3. Divide 1860 by 36. 7. Divide 1768 by 221. 

4 Divide 7920 by 720. 8. Divide 2856 by 238. 

5. Divide 1890 by 210. 9. Divide 3420 by 285. 

6. Divide 1260 by 504. 10. Divide 9072 by 1512. 

191. If two or more numbers are to be multiplied together 
and their product divided by the product of other numbers, 
the operation may be abridged by striking out or cancelling 
any factor which is common to the dividend and divisor. For 
example, if 6 is to be multiplied by 8 and the product divided 
by 4, we have 

6x8 48 „ 6x8, 

—^= — =12; or, —J— = 6x2 = 12: 

QnBCT. — 190. How may the divwon of two numbeiB be rtRen abridged? 
Explain the example mentally. Also the second example. 191. When 
two numbere are multiplied together and their product divided by a third 
bow may the operation be abridged ^ 
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in the latter case we cancelled tha factor 4 in the numer! or 
and denominator, and multiplied 6 by the quotient 2. 

I. Let it be required to multijily 24 by 16 and divide the 
product by 13. i operation. 

Having written the product of the fig- 1 2 
uies, which form the dividend, above . %ji x 16 
the line, and the product of the figures ~~'X%~ ~ ^^' 

which form the divisor below it, then , I 

We cancel the common factors in the numerator and denomi- 
nator, and write the patients over and under the numbers in 
which such common factors are found, and if the t/aolients stiR 
have a common factor, they way he again divided, 

3. Reduce the coinpounn fraction J of | of -^ of ^^ to 3 
simple fraction. 

Beginning with the first nu- j opehatio.v. 

merator, we find it is once a I I i I 

factor of itself and 4 times in ' '^^w'^vv— J- 
16; 6 is twice a factor in Vi; \ ^ ,9" ^ ^~ " 
3 three times a factor in 9 ; ! 1 3 2 4 

and 5, once a factor in the denominator 5. 

3. What is the product of 3x8x9x7x15 divided 
by 63 X 24 X 3 X 5 ? 

This example presents a oteration. 

case that often arises, in ' ^x^x9x/xXj(_ 
which the product of two ■ "e;* x ^/X 2 X Ji ~ 
factors may be cancelled. ! 

Thus, 3 X 8 is 24 : then cancel the 3 and 8 in the numera- 
tor and the 24 in the denominator. Again, 9 times 7 are 
63 ; therefore cancel the 9 and 7 in the numerator and thn 
63 in the denominator. Also, 3 x 5 in the denominator can- 
ce s the 15 remaining in the numerator : hence, the quotient 
is unity. 

4. What ia the' product of 136 X 16 X 3 divided by 
7 y 12? 



,y Google 



OT CANCELLIK6. I9fi 

We see that 7 is a factor of | operation, 

126, giving a quotient 18, which ; 3 

we place over 126, crossing at the ^" 8 

same time 126 and the 7 below. ^^^ X l/ X 3 _ ^^ 

We then divide 18 and 13 by 6, ^ x"/i:2 

crossing them both and writing '^ 
down the quotients 3 and 3. We 

nest divide 16 and 2 by 2, giving the quotients 8 and 1. 
Hence, the result is 73. 



I. What is the product of 1x6x9x14x13x7x8 
divided by 36 x 138 x 56 x 20 ? 

3. What is the value of 18 X 36 x 72 x 144 divided by 
6x6x8x9x12x8? 

3. What is the product of 3 x 9 x 7 x 3 X 14 X 36 di- 
vided by 252 x 81 X 2 X 7? 

4. What is the product of 19 x 17 x 16 x 8 X 9 X 6 
divided by 32 X 4 X 37 X 3 ? 

5. What is the product of 4 x 12 x 16x30 x 16x48x48 
divided by 9 x 10 x 14 x 34 x 44 x 40 ? 

192. The process of cancelling may be applied to the 
terms of a proportion. 
If we have any proportio 



)5 

We may always cancel likefaa 



28 



70, 
n either couplet. Thus, 



in which we divide the te: 
those of the second by 3, s 



ms of ihe first couplet by 3, and 
id write the quotients above. 



1. What is the simplest form of 18 : 73 : : 100 : 4001 

2. What is the simplest form of 14 : 49 : : 42 : 1471 

3. What is the simplest form of 365 ; 876 : : 140 ; 336 1 
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RULE OF THREE. 



193. The Rule of Three taltes its name from the circum- 
stance that three numbers are always given to lind a fourth, 
which shall bear the same proportion to one of the given 
numbers as exists between the other two. 

The following is the manner of finding the fourth term : 

I. Reduce tite two numbers which have different names from 
the answer sought, to the lowest denomination named in either 

II. Set the number which is of the same kind with the answer 
sought in the third place, and then consider from the nature of 
the question whether the answer will be greater or less than the 
third term. 

III. When the answer is greater than the third term, write 
the least of the reToaining numbers in the first place, but when 
t( is less place the greater there. 

IV. Then multiply the second and third terms together, and 
divide the product by the first term : the quotient will be the 
fourth term or answer sought, and will be of the same denomi- 
nation as the third term. 



1. If 48 yards of cloth cost 867,25 what will 144 yards 
cost at the same, rate ? 

Qdeit. — 193. Fromwhat does the Kn1« of Three take ila name 1 What 
is the first tiling to be done ia stating (he questioa ^ Which number do 701) 
make the third termt How do you determine which (0 put in (he fiistT 
After stating the question, how do you End the ibortii term? What will 
be ita denomination 1 
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nULS OF THREE. 

In this example, as the I 
answer is to be dollars, : yi. 
we place the $67,25 in "^ 

the third place. Then, as 
144 yards of cloth will 
cost more than 4a yards, 
the fourth term must be 
greater than the third, and 
therefore, we write the 
least of the two remain- 
ing numbers in the first 
place. The product of 
the second and third terms 
is $9684,00: dividing this 
by the first term, we ob- 
tain $201,75 for the cost of 144 yards df cloth. 



144 



Ant 



26900 
26900 
6725 
48T9684,00(«201,75 
96 
84 



2. If 6 men c 


n dig a certain ditch in 40 days, how many 


days would 30 n 


en be employed in digging it ? 


A,s the answer 


must be davB operation 


the 40 days are 


written m the i ^„ ^^„ j^^^ ^„„, 


third plat,e Then as it is | 30 6 40 ^n* 


evident that 30 


men will do 


the same work 


in a shorter , 3i0)24[0 days 


time than 6 me 


n it IS plam ^ 4„j (, ^^ys 


that the fourth 


orni must be 


less than the third therefore 30 men the greater of the 


remaining numb 


rs is taken as the first term Besides it 


IS plain that the 


ourth term must be juit so nnny times less 


than 40 as 6 is 


e'ss than 30 



3. 11 25 yards ol cloth cost £3 Zs. 4J., what will 5 jards 
;ost at the same rale \ 



Quest. — In the first enampla which is grealet, (ho third or fourth t«rml 
Which number ipust then be in the Hist term ? How mauy times will th« 
touith term b(-^Vter or les [hon the tbiid? 
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198 RULE OF 


THREE. 


When we ceme to 


yd. 


yd 


£ s. d. 


divide the pruduct of 


35 


: 5 


: : 3 3 4 


the second and third 






5 


terms by the first, it ia 






j)£10 Us.Sd 


found the £10 does not 
contain 23. We then 
reduce to the nest low- 






20 

35)21 6(8«. 

300 


er denomination, and 






16 


divide aa in division of 






12 








35)200(8J. 
200 



4. If Zcwt. of sugar cost £9 Zs. Od., what will 4cwt. 3qr 
26/i. cost at the same rate ? 



We first reduce the 
first and second terms 


17473 
10920 
10920 




to pounds, then the 
third term to pence. 


336)1218673(3637<i. 
1008 


The answer comes out 
in pence, and is af- 


2106 
2016 


12)3637 

30) 302*. 3d. 


terwards reduced to 


907 


£15 2*. 


pounds, shillings, and 


672 




pence. 


2353 
2353 








Ans. £15 %s. U. 
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If I. The product of the two means is equal to the product 
of iho extremes (Art. 189). Hence, if either of these etjnal 
products be divided by one of the mean terms the quotient 
will be the other. Therefore, 

Divide the product of the extremes by one of the mean terms, 
and if Ike work is right the quotient will be the other mean term. 



!. .The first term is 4, the second 8, the third 12, and the 
answer 24 : is ti;e answer true 1 

The product of the extremes | operation of phoof. 

is 96. If this be divided by 8 24 X 4 = 96 

the quotient is 13 ; if by 12 the | 8)96(12 ; 

quotient is 8 : hence, the an- ( or, 12)96(8 
swer is right'. ! 

APPLICATIONS. 

1. If 8 hats cost $24, what will 110 cost at the same rate? 

2. What is the value of ^cwi. of sugar at 6(/. per pound 1 

3. If 80 yards of cloth cost $340, what will 650 yards 

4. If 120 sheep yield 330 pounds of wool, how many pounds 
will be obtained from 1200 1 

5. If 6 gallons of molasses cost $1,95, what will 6 hogs- 
heads cost 1 

6. If 16 men perform a piece of work in 24 days, how 
many men would it lake to perform ihe work in 12 days ? 

7. Suppose a cistern has two pipes, and that one can flH 
it in 8^ hours, the other in 4| : in what time can both fill it 
together ? 

8. If a man travels at the rate of 630 miles in 12 days, 
how far will he travel in a year, supposing him not to travc' 
on Sundays ? 

Quest.— 194. How do you prove the Rule of Three 7 
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200 RULE OF THREE. 

9. If a.yards of cloth cost ©3,25, what will be the cost of 
3 pieces, each containing 25 yards ? 

10. If 30 barrels of flour will support 100 men for 40 days, 
how long would it subsist 25 men ? 

11. If 30 barrels of flour will support 100 men for 40 days, 
how long would ii subsist 200 men ? 

12. If 50 persons consume 600 bushels of wheal in a year, 
how much will they consume in 7 years 1 

13. What will be the cost of a piece of silver weighing 
7Zlb. 5o3. 15pwl., at bs. 9d. per ounce? 

14. If the penny loaf weighs 8 ounces when (he bushel of 
wheat costs 7s. 3d., what ought it to weigh when the wheat 
is 8s. 4d. per bushel ? 

1 5. If one acre of land costs £2 ! 6s. 4d., what will be the 
cost of 173^. 2R. UP. at the same rate? 

16. A gentleman's estate is worth £43 15 4*. a year: what 
rnay he spend per day and yet save £1000 per annum? 

17. A father left his son a fortune, \ of which he ran 
through in 8 months, ^ of the remainder lasted him 13 months 
longer, when he had barely £820 left: what sum did his 
father leave him? 

18. There are 1000 men besieged in a town with pro- 
visions for 5 weeks, allowing each man 16 ounces a day. 
If they are reiriibrced by 500 more and no rehef can be 
afforded till the end of 8 weeks, how many ounces must be 
given daily to each man ? 

19. A father gave ^ of his estate to one son, and -^ 
of the remainder to another, leaving the rest to his widow, 
fte difference of (he children's legacies was £514 6s. 8d. : 
what was the widow's portion ? 

20. If Ucwl. 2qr. of sugar cost $129,92, what will be the 
price of Qcwi. ? 

21. The clothing of a regiment of foot of 750 men amounts 
to £2831 5s.: what will it cost to clothe a body of 10500 
men? 



,y Google 



RULE OP THREE. SOI 

22. How many yards of cirpeting, that is 3 fett wide, will 
cover a floor thai is 40 feet long and 27 feet hroad ? 

23. After laying out ^ of my money, and i of the remain- 
der, I had 114 guineas left; how much had 1 at first? 

24. A reservoir has three pipes, the first can fill it in 24 
days, the second in 22 daye, and ihe third can empty it in 
28 days : in what time will it be filled if they are all running 
together ? 

25. If the freight of 80 tierces of sugar, each weighing 
BJemi., 150 miles, cost $84, what must be paid for the freight 
of 30khd. of sugar, each weighing I2eiet., 50 miles ? 

26. If 1500 men require 45000 rations of bread for a 
month, how many rations will a garrison of 3600 men re- 
quire ? 

27. The quick step in marching is 3 paces per second, al 
28 inches each : at what rate is that per hour, and how long 
wil! a troop be in reaching a place 60 miles distant, allowing 
a halt of an hour and a half for refreshment? 

28. Two persons A and B are on the opposite sides of a 
wood which is 536 yards in circumference ; they begin to 
travel in the same direction al the same moment ; A goes at 
the rate of 1 i yards per minute, and B at the rate of 34 yards 
in 3 minutes : how many limes must the quicker one go lound 
the wood before he overtakes the slower ? 

29. Two men and a boy were engaged to do a piece of 
work, one of the men could do it in 10 days, the other in 16 
days, and the boy coutd do it in 20 days : how long would it 
take tbe three together to do it ? 

30. A certain amount of provisions will subsist an army 
of 9000 men for 90 days. If the army be increased by 6000, 
how long wii! the same provisions subsist it ? 

31. Four thousand soldiers were supplied with bread for 
24 weeks, each man to receive l4o^^ per day; but by some 
accident 210 barrels containing 2001b. each were spoiled: 
what must each man receive in order that the remainder may 
last the same time ? 



,y Google 



32, Let us suppose the 4000 soldiers hiving one-fourleenth 
of their bread spoiled, to be put on an allowance of 13o3. of 
bread per day for 34 weeks: required the weight of their 
bread, good and spoiled, and the amount spoiled. 

33, If 56 yards of cloth cost 40 guineas, how many ells 
Flemish can be bought fo^£1135 10*. ? 

34, If a pack of wool weighs 2cwC. 2gr. 14tt., what is it 
woith at 17*. 6d. per tod? 

35, A merchant bought a quantity of broadcloth and baize 
for £124; there was 117J yards of broadcloth at 17s. 9d. per 
yard ; for every 5 yards of broadcloth he had ly yards of 
baize ; how many yards of baize did he buy, and what did 
it cost him per yard ? 

36, If J- of a pole stands in the mud, 1 foot in the water, 
and ^ in the air, or above the water, what is the length of 
the pole ? 

37, A bankrupt's effects amount to 1000^ guineas. His 
debts amount to £2547 14s. Sd. : what will his creditors re- 
ceive in the pound ? 

38, If 12 dozen copies of a certain book cost ®54,72, what 
will 297 copies coat at the same rate 1 

39, Suppose 4000 soldiers after losing 210 barrels of hread, 
each containing 200i6,, were to subsist on ISoz. each a day 
for 24 weeks ; had none been lost they might have received 
14o3. a day : what was the whole weight, and how much did 

40, Let us now suppose 4000 soldiers to lose one-four- 
teenth of their bread, then to receive 13oz. each a day for 24 
weeks : what was the whole weight of their bread iiicludiog 
the lost, and how much would each have received per day 
had none been spoiled ? 

41 , Provisions in a garrison were sufficient for 1800 men 
for 13 months ; but at the end of 3 months it was reinforced 
by 600 men, and 4 months after that a second reinforce meat 
of 400 men was sent in. How long did the provisions last I 
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RULE OF THREE BY ANALYSIS. 203 

RULE OF THREE BY ANALYSIS. 

195. The solution of que&tioiTf in the Rule of Three by 
analysis) consists m finding the ratio of two of the given 
terms, and muhipiying this ratio bv the other term. 

The ratio of two of the terms will generally express the 
value or cost ot a biugie thing. 



1. If 3 barrels of flour cost «24, what will 7 barrels cost! 
By dividing the S'24 by 3 we get the operation 

cost of I barrel. For, if $24 will buy 3 3)24 

barrels, it is plain that -J- of it will buy 1 § 

barre!. This, mult.iphed by 7, gives $56 8 x 7 — 5*5 

the cost of 7 barrels. ^„^ ^56. 

2. If in 30 days a man travels 58 miles, how far will he 
travel in 30 days ? 

3. If 6 men consume 1 barrel of flour in 30 days, how 

It is evident that J of a barrel would be 1 operation. 
the amount consumed by 1 man : hence, | |- x 48 :^ 8. 
48 times ^ is the amount consumed by 48 j Ans. 8. 

raen. ' 

4. If 3 barrels of flour cost $13, what will 13 barrels cost? 

5. If I walk 168 miles in 6 days, how far should I walk at 
the same rate in 18? 

6, "If Slh. of sugar cost $1,38, how much will I3lb. cost? 
What is 16 X 13? 

7. If I of a piece of cloth cost $8,25, what will f cost ? 

S. If 300 barrels of flour cost «570, what will 300 cost ? 
What is J X 570 ? 

9. If ^ of a barrel of cider cost j-^^ "f a dollar, what will J 
cost ? What is 21 X ^j ? 

Quest.— 1!J5. In what does tho solution of questions by analysis confflat? 
What does ilie ratio of the Iwo terms expreEs? If this ratio be multiplied 
by (he other term, what will be the product 1 
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204 RULE OF THUEE BY ANALYSIS, 

10 If 90 bushels of oats will feed 40 horses for 6 days, 
Low long would 450 bushels feed them ? 

11. If 5 oxen, or 7 colts, eat up a, certain quantity of grass, 
in 87 days, in what time will 2 oxen and 3 colta eat up the 
same quani.ity of grass ? 

13. A person's income is £146 per annum : how much is 
that eacb day ? 

13. If 3 paces of common steps be equal to 2 yards, how 
many yards will 160 paces make? 

14. A certain work can be done in 13 days by working 4 
hours each day : how long would it require to do the work by 
working 9 hours a day 1 

15. A pasture of a certain extent having supplied a body 
of horse, consisting of 3000, with forage for 18 days, how 
many days would the same pasture have supplied a body of 
2000 horse ? 

16. The governor of a besieged city has provisions for 54 
days, at the rate of 2lb. of bread per day, but is desirous of 
prolonging the siege to 80 days, in expficiation of succor : in 
that ease what must be the allowance of bread per day ? 

17. If a person pays half a guinea a week for hia board, 
how long can he be boarded for £31 ? 

18. If a person drinks 80 bottles of wine per month, when 
it costs 2s, per bottle, how much can he drink, without in- 
creasing the expense, wteii it costs Zs. 6d. per bottle 1 

19. How long will a person be in saving £100, if he saves 
Is. 6d. per week ? 

20. A merchant bought 31 pieces of cloth, each containing 
41yards,for whi hi p d $1260 ; he sold the Cloth at Sl,75 
per yard ; did h g i bj the bargain ? 

31. A grocer b h p h on of rum for £41 14*. 6d., 
to which he add d u h w er as reduced its cost to 5s. 

6d. per gallon ; h w h w did he put in ? 

22. If one po nd f b qua! in value to 50 oranges, 

and 70 oranges be worth 84 lemons, what is the value of a 
pound of tea when a lemon is worth two cents 1 
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RULE OF THREE BY CANCELLING. 

196. The cancelling process maybe applied to all ques 
tions in the Rule of Three, where the second or third terms 
have a factor common to the first. Let the second and third 
terms be written above the line, with the sign of multiplica- 
tion between ihein, and the first term below it, and then can- 
cel the common factors. 



1. If 48 yards of cloth cost S67,25, what will 144 yards 

The process here is obvious, ope^tion. 

oeing entirely similar lo that 6725 x x'44 
explained in Art. 191. 48 ^ S20I,75. 

2. If 35 yards of cloth cost £2 3s. id., what will 5 yards 

3. If 34 ha:s cost $120, how much will 80 cost? 

4. If 90 barrels of flour will subsist 100 men for 120 
days, how long will it subsist 75 ! 

5. If 60 sheep yield 180^6. of wool, how many pounds will 
be obtained from 900 ? 

6. If a man travel 210 miles in 6 days, how far w^ he 
travel in 120 days 1 

1. If Ihe freight of 40 tierces of sugar, each weighing 
Z^cwt., 130 miles, cost $43, what must be paid for the freight 
of 10 hogsheads, each weighing Heiet., 50 miles ? 

8. A certain amount of provisions will subsist an army of 
9000 men for 90 days : if the army be increased by 4500, 
how long would the same provisions subsist it ? 

9. If 50 persons consume 600 bushels of wheat in one 
year, how much will 278 persons consume in 7 years ? 

10. If 3 yards of cloih cost IS*., what will 24 yards cost ? 



,y Google 



206 RULE OF THaEj5 BY CANCELLING. 

11. If 112 pounds of sugar cost 56s., what wilt 1 pound 

12. If 4 men can do a piece of work in 80 days, haw many 
days of the same length will 16 men require to do the same 

13. If 21 pioneers make a trench in 18 days, how many 
days of the same length will 7 men require to make a similar 
trench ? 

14. If a field of grass be mowed by 10 men in 12 days, in 
how many days wouid it be mowed by 20 men ? 

15. A certain piece of grass was to be mowed, by 20 men 
in 6 days ; an extraordinary occasion calls off half the work- 
men. It is required to find in what time the rest will finish it. 

16. If the penny loaf weighs 5o3. when flour is 2s. a 
pecic, what should it weigh when flour is sold for 2*. 6J. a 

n. Provisions in a garrison are found sufiicient to last 
1800 soldiers for three months; but a reinforce ment being 
wanted that the provisions may last for one month only, what 
number of soldiers must be added to the garrison 1 

18. If 3yJ. 2jr. o( cloth of 1yd. 3qr. wide will make-a suit 
of clothes, how many yards of stuff of 3qr. wide will make a 
suit for the same person 1 

19. If I lend my friend £200 for 12 months on condition 
of his returning the favor, how loug ought he to lend me £] 50 
to requite my kindness 1 

20. If an acre be 220 yards long, the breadth will be 22 
yards ; but if the breadth of an acre be 40 yards, what then 
will be the length? 

21. How majiy pounds of sugar at I2d. per pound are 
equal in value lo 24i4. of tea, worth 9s. ed. per pound ? 

22. A tax of £225 10s. was laid upon four villages A, B. 
C, and D ; it had been the custom with these villages, that 
whenever any taxes were lo be levied, as often as A, B, and 
C paid each 3d., D paid only2ii. : how much did each village 
pay? 
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EXAMPLES INVOLVING FRACTIONS. 



; 3,20 : Ans. 



6,40 

by multiplying by ^ 1,60 

8,00 

8,00 -=-!■ = 8,00 X I ; 

^$21,33 +. 



I fhaCtions. 

1. If I of a yard of cloth cost $3,30, what will 2^ yards 

We state the ques- 
tion exactly as in 
whole numbers. In 
multiplying the sec- 
ond and third terms 
together, we observe 
the rules for multi- 
plying fractions, and 
in dividing by the first 
term, the rules for division. Thus, in this example, we in- 
vert the terms of the divisor and multiply, 

2. If fo^. cost £^, what will l^z. cost? Ans. 

3. If ^ of* ship cost £273 3s. 6d., what will ^ of her 
cost? 

4. If 375 yards of cloth cost jei64 9(i. what will 257^ yards 

5. If 14 yards of cloth can be bought for 10 guineas, how 
many ells Flemish can be bought for £283.875 ? 

6. If Ifoa. of plate cost 10s. llii;., what will a service 
weighing 337.61875os. cost? 

7. Ifl4|Z6. of sugar cost $1|, what will 12/6. cost? 

8. If I of a yard of cloth cost $I|^, what will 7| yards 
cost? 

9. If 2 men can do 125 rods of ditching in 65 days, in how 
many days can 18 men do 242^ rods ? 

10. If a wedge of gold weighing n^lb. troy, be worth 
£079^, what is the value of l^^jr. of that gold ? 

11. If the carriage of 2.5 tons of goods 3.9 miles cost 
0.75 guinea, what is that per cu>t, for a mile ? 

12. If ^ait, of tobacco cost £4 18s., how much may be 
bought for £7 ' 
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80S EXAMPLES 

13. If 14J yards of cloth cost $19^, how much will 39| 
yards cost 1 

14. If .3 of a house cost $301.5, what would .95 coat? 

15. A man receives | of hia income, and finds it. equal to 
S3734,1S; how much is his whole income? 

16. If 3.5 yards of cloth cost £2 Us. 3d., what will 27.75 
yards cost at the same rate ? 

17. If 12 men and a boy can perform a piece of work in 
100| days, the boy doing -J as much work as one man, in how 
many days will 20 men perform the same ? 

18. A mercer bought lOJ pieces of silk, each containing 
34J yards ; he paid 6s. ^d. per yard : what does the whole 
come to ! 

1 9. If ilb. of beef cost f of a dollar, what will 60/6. cost ? 
SO. If a traveller perform a journey in 35.5 days when the 

days are 13.625 hours long; in how many days of 11.9 
hours would he perform the same journey ? 

21. If 5400 bricks be required to pave a yard, when the 
bricks are .5 fool long and .35 broad, how many will be re- 
quired of .75 foot long and ^ foot broad ? 

22. A man with his family, consisting of 5 persons, usually 
drink 7.8 gallons of beer i« a week ; how much would they 
drink in 23.5 weeks, if the family was to be increased by 3 
persons ? 

23. If 248 men in 60^ hours dig a trench containing 
13924J solid yards of earth, how long would it take the 
same number of men to dig a similar trench containing 26160 
soUd yards of earth ? 

24. The earth turns round on its axis from west to east in 
23 hours 56 minutes, and the circumference of every circle 
on its surface is supposed to be divided into 360 degrees. 
At the equator a degree is 69.07 miles ; at Madras, Barba- 
does, &c., 67.21 miles ; at Madrid, Philadelphia, &c., 52.85 
miles: and at Petersburg, 34.53 miles. How many miles 
per hour are the inhabitants in each uf these places carried 
from west to east by the revolution of the earth on its axis ? 
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QCESTiUNS REQUiaiNG TWO STATEMENTS. 



OP aCESTlONS REQUIRING tWO STATEMENTS. 

197. The answer to each of the qiiestions heretofore con- 
sidered, has been, found by a single statement. Questions, 
however, frequently occur in which two or more statements 
will be necessary, if tbe question be resolved by the princi- 
ples above explained. 




1 . If a family of 6 persons expend $300 in 8 months, how 
much will serve a family of 15 persons for 20 months ? 

First question. 

$300 will support a jwr«m». permns. $ $ 

family of 6 persons 
for 8 months, how 
many dollars will sup- 
port 15 persons for 
the same time ? 

Second question. If 
8750 will support a 
family of 15 persons 
for 8 months, how 
much will serve them 
for 20 months l 

2. If 16 men build !8 feet of wall in 13 days, how many 
men must be employed to build 72 feet ia 8 days, working at 
the same rate ? 

The first question 
is, how long would it 
take the 16 men to >■ : 'i 

build the 72 feet of 

It is evident that 18 feet of wall. 



2d operation. 



2)3750 _ 
$1875 



feet. feet. 



OPERATION. 



_48_rfoys. 
o 73 feet, as 12 days, 



Quire.— 197. How maoy stBtBmeute have been neoesssry is 
liou> heietofbra conaideied 1 What other quef^ions fiequeally oc 
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SKI DOUBLE RULE OF THKEE. 

the lime necessary to build 18 feet, is to 48 days, t 
necessary to build 72 feet. 

The second ques- | oper.atio>(. 



build 73 feet of wall 
in 48 days, bow many 

build it in 8 days? 

Make 16 men the 
third term. Then aa 
the same work is to 
be done in less time, mi 



n will be necessary ; therefon 



the fourth term will be greater than the third, and hence 8 
days are placed in the first term (Art. 193)- 

3. If a man travel 217 miles in 7 days, travelling 6 hours 
a day, how far would he travel in 9 days, if he travelled 11 



DOUBLE RULE OF THREE. 



198. The last three c 
Tolving five, seven, or evi 
classed under a separate 



staled and resolved : 

I. Make thejirsl 
solved by two or more . 
and suppose Ihe fouHh, 



IS, and all > 
i terms, have gE 
called the Doui 

They may be tlius 



nilar ones in- 
rally been 



tluiiigli the question vxre to be 
by the Single Rule of Three, 
he found. 
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DOUBLE RULE OF THREE. 211 

II. If it is of the same name with the answer sought, mark 
its place blank under the third term ; if not, ntark its place un- 
der the second term, and in either ease arrange the two remain- 
ing terms as though it were a question in the Single Rule of 
7hree. If there ore more than five terms in the question, sup- 
pose the fourth term of the second proportion to be found, and 
make the third statement in the same manner as the second was 

III. Then multiply the second and third terms together, and 
divide their product by the product of the first terms, and the 
quotient will be the answer sought. 



ijet us first resolve each of the last three questions by this 
ruie. 

1. If a family of 6 persons expend $300 in 8 months, how 
much will serve a family of 15 persons for 20 months ' 

persons, persons. $ 

6 : 13 : : 300 r 1st answer 

months, months. 

8 ; 20 : : 1st ans. true amwer 

25 

^^?4^ =15X5X25 = $1875. 

Having made the first statement, we see that the fourth 
terjn is of the same name with the answer sought, and that if 
this term be placed in the second proportion, the true answer 
will be found. But since the first answer is equal to the 
product of the second and third terms divided by the first, it 
is plain that the irtie answer will always be equal to the con- 
tinued product of the second and third terms divided by the 
product of the first terms, and similarly when there are more 
than five terms. In the operation we first cancel the 6 in 
tlie 300, then the 4 from 20, and then the 2 from the 50 over 
the 300. 
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I. If 16 men build 18 feet of wall in 12 days, how many 
n must be employed to build 72 feet in 8 days, working at 



the same r; 



feet. feet. 

18 : 72 : 
days. days. 



Then, -' ^ - ^^- l ^ ^' ■ ^ 4 X 13 X 2 ^ 96 Ans. 

3. If a man travel 217 miles in 7 days, travelling 6 hours 
a day, how far would he travel in 9 days, if he travelled 11 
hours a day? 



days. days. miles. miles. 

3 
7 : j8 : : 217 ; 1st answer. 

^ : 11 ; : : true answer. 

3. 
4. If 4 compositors, in 16 days of 12 hours long, can com- 
pose 14 sheets of 24 pages each sheet, 44 lines in a page, 
and 40 letters in a line ; in how many days of 10 hours long 
will 9 compositors compose a volume consisting of 30 sheets, 
16 pages in a sheet, 48 lines in a page, and 45 letters in a 

The number of letters set by the first compositors is ex- 
pressed by 14 X 24 X 44 X 40; and the letters to be set 
by the second by 30 x 16 x 48 X 45. 



com. com. days. Ans. 

9 : 4 : : 16 ; \st answer 

hours. hours . 

10 : 12 ; : — ; 2d answer. 

4X40 ; 30X16X48X43 : : — : true answe 
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DOtBlE RULE OP THREE. 

4 X 12 !< 16 X 30 X 16 X 48 X 45 4 x 3 x 



9X10X14X24X44X40 


7X11 ~ 


1153 




= -^ = 14Hdays^Jn*. 


L 1 h ta H 


d 1 po 


wkdh m ■mh f h pdy 


d h d / 


work rfhfiwldh b h 




h d Idh b h 


h d \ 


I b dfT d h k b d 


b h 


Th h d p p ji r 1 q 


1 f h w fe 


d d 1 w d 11 h 


PP I 


d h w Idb b 


b 1 h d h 



h d hldpp H hea 

f h I h 

Ifp f6 wUfieh f mil, 

how many acres will feed 12 horses I'or 9 montlia ? 

6. If 25 persons consume 300 bushels of corn in 1 year, 
how much will 139 persons consume in 7 years at the same 

7. If 32 men build a wail 36 feet long, 8 f^et high, and 4 
feet wide in 4 days ; in what time will 48 men bniid a wail 
864 feet long, 6 feet high, and 3 feet wide ? 

8. If a regiment of 1878 soldiers consume 702 quartera'f 
wheat in 336 days, how many quarters will an army of 22536 
soldiers consume in 112 days? 

9. If 12 tailors in 7 days can finish 13 suits of ctothes, 
how many tailors in 19 days of the same length, can. finish 
the clothes of a regiment of soldiers consisting of 494 men ? 

10. An ordinary of 100 men drank £20 worth of wine at 
2j. 6d. per bottle ; how many men, at the same rate of drink- 
ing, will £7 worth suffice, when wine is rated ai lj.-9<i. per 
bottle 1. 

11. If 60 bushels of oats will serve 24 horses for 40 days, 
how long will 30 bushels serve 48 horses at the same rate ? 

13. If s garrison of 3600 men, in 35 days, at 34o3. per 
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214 DOUBLE KCLE OF TUREE. 

day eacb man, eat a certain quantity of bread, how many 
men in 45 days, at the rale of 14oz. per day each man, will 
eat double the quantity ? 

1 3. A garrison of 3600 men has just bread enough to allow 
24o3. a day to each man for 35 days ; but a siege coming 
on, the garrison was reinforced to the number of 4800 men. 
How many ounces of bread a day must each man be allowed, 
to hold out 45 days against the enemy ? 

14. If 336 men, in 5 days of 10 hours each, dig a trench 
of 5 degrees of hardness, 70 yards long, 3 wide, and 2 deep, 
what length of trench of 6 degrees of hardness, 5 yards wide, 
and 3 deep, may be dug by 240 men in 9 days of 13 hours 

15. If 12 pieces of cannon, eigbteen-pounders, can batter 
down a, castle in an hour, in what tiitie would nine twenty- 
four-pounders batter down the same castle, both pieces of can- 
non being fired the same number of times, and their balls 
flying with the same degree of velocity 2 

16. If 15 weavers by working 10 hours a day for 10 days, 
can make 250 yards of cloth, how many must work 9 hours 
a day for 15 days, to make 607^ yards? 

17. If £3^ be the wages of 13 men for 7\ days, what 
will be the wages of 20 men for 15^ days? 

18. If a footman travel 294 miles in 7f days, of 12^ hours 
long, in how many days, of 10^ hours long each, will he 
travel 147^ miles T 

19. Bought 5000 planks, of 15 feet long and 2^ inches 
thick ; how many planks are they equivalent to, of 12-J- feel 
long and If inches thick? 

20. If 248 men, in 5J days of 11 hours each, dig a trench 
of 7 degrees of hardness, 232^ yards long, 3^ wide, and 2-j 
deep ; in how many days, of 9 hours long, will 24 men dig a 
trench of 4 degrees of hardness, 337J yards long, 5| wide, 
and 3^ deep ? 
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PRACTICE. 



in easy and concisft method of apply- 
ing the rules of arithmetic to questions which occur in trade 
and business. It is only a contraction of the Rule ok 
Three when' the first term is unity. 

For example, if 1 yard of cloth cost half a dollar, what will 
60 yards cost? This is. a,.<iuestion which may be answered 
by the rule called Practice. The cost is obviously »30. 

200. One number is said to be an aliquot part of another, 
when it forms an exact part of it : that is, when it is con- 
tained in that other an exact number of times. Hence, an 
aliquot part is an exact or even part. 

For example, 35 cents is an aliquot part of a dollar. It is 
an exact fourth part, and is contained in the dollar four times. 
So also, 2 months, 3 months, 4 months, and 6 months, are all 
aliquot parr* of a year. 



Ca. 


Film 
of 81, 


,.. 


Pftrls of a 
year. 


„.,.. 


Pan. of 


,„.•,.,. 


P^rw of 
1 ihaill-g 


50 — 




6= 




15 i^ 




10.!. — i 


6d. = i 


■A:t\= 




4= 




10 — 




6s 


Sd.= i 


i d. = k 






3= 








bi 




3 rf. — J 


•JO = 




3= 


T^- 


C = 




is 
3t 






flf^ 


A 




nr|nf 






«.t 


6rf.— i 


Hd. - i 


5 = 


5V 






3 = 


A 


Is 


erf.^A 


1^.=^ 



Quest,— 199. What ia Practice t If one yard of cloth cost $9, Xv)ibX 
will half B yard cost? What will one qtiarter of a yafd cost? 900. Whom 
is one number said to be an aliquot part of another? What is an aliquot 
pan} What are the aliquot parts of a dollar eiipre«3nd in the table? 
Wliat tJie aliquot parts of a year? What the aliquot parts of a raonthl 
What the aliquot puis of a pound ? What are the aliquot parts of a 
■hilling? 
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1 . What 19 the cost of 376 yards of cloth at $0,75, or J ot 
3, dollar per yard ? 

Had the cloth cost $1 operation. 

per yard, the cost of the 
376 yards would have 
beun $376. Had it cost 
50c«. per yard, the coist 
would hive been ^ of 
$376, or $188: had it 
a 25cls. per yard, the i 



els. 
50 


i 


$ 

376 
'188 


25 


i 


94 


75 


J_ 


$283 



t at 50cts. 
t at 25c(s. 



it would have been ^ of $376, 



or $94 ; but the price being 75cCs. per yard, the 
188 + 94 = «282. 

3. What is the cost of 196 yards of 

imifd. atSd. or ^s. = i 
196y<i. at 3<i. or -Jj. = ' 
Theiefore, 196i/ii. at 9d. or f 



3. What is the cost ( 
4715 yards of tape, at i, 
Mr yard ? 

Id. - - 4 )4715 

l2)in8^d.=cost 
20)98s. 2}d. 
Ans. = £4 18i. 3 J J. 



5. What will be the cost 
of 354 yards at 1} per yard ? 
lrf.=^. - 13)354 

4)29s. 6d. 
id... 



= 147s. = £7 7s. Ans. 

4. What is the cost of 425 
yards at ! penny per yard 1 
ld.=.^s. - 12)425 

20)355. 5i. 
Ans. £1 \5s71d. 



:ost 36^. 10^. 
= £1 16j. lOjd. 



6. What will be the cost 
of 4756 yards of cotton shirt- 
ing, at 13J cents per yard ? 
12^c(s.=^ of 1$. 8)4756 
594} 
Ans. 8594,50. 
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7. What will be the cos 
of 3754 pairs of gloves, a 
2s. 6d. per pair! 
2s. Gd.=i£. ■ ■ 8 )3754 
469f 
Ani. £469 5s. 



217 

8. What will be the cost 
of 5320 bushels of wheat, at 
3s. 6d. per bushel 1 

5320 



9. What will be the coa 
of 435 yards of cloth, at £'. 
Is. per yard? 



Cost at £3 - 
5s. = \ of £. 
2s.=^of£. 



£870 
108 \5s. 
4-t 10s. 



10. What will be the cost 
of 660 yards at %s. M ? 
2s.^-^£. 10)660 
U. = \ of 2s. 4)66 "0^ Bt 2ii. 
16 10s- 
Ans. £82 10s. 



201. When the price in shillings is less than 30, 

Multiply hy half the number of shillings, and the figures to 
the left of the right hand figure will express the pounds, and 
this figure doubled will he the shilli7i/;s. 

II, What is the cost of 56 yards of cloth, at 16s. per yard? 
16s. =^ ofa £: Hence 
56 X ^ = the amount in pounds. 
But 56 X J^ = 56 X -^ = £44.8, in which the right 
hand figure 8 expresses tenths of pounds, and by doubling it,, 
we obtain twentieths of pounds, or shillings : therefore, the 
reason of the rule is manifest. 



QoiB 



—201. When the 



you find tlie coat? What le I 



w is in shillingB and less than SO, how n 
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12. What will be the cost of 4514 yards of cloth at £2 
17s. 7^d. per yard? 



Cost at £2 90-^8 

4514 X 8^ gives - - - 3836 16*. 
al6d. = jJ^ of £ - - - 112 17s. 

l^d. = j of 6rf. - - - - 26 4s. 3d. 

Total cost £13.,05 i9s. 'id. 



13. What will l'9c«i(. 3qr. Ulb. of hops cost, at £4 lis. 
9d. per cwt. ? 

14. lOcait. 3qr. 19i6. of sugar, at £2 4*. Bd. per act. ? 

15. llcmt. Iqr. \Glb. of soap, at £3 7*. per etot. 1 

16. 9euii. 3qr. 10/6. of treacle, at £1 \8s. 9d. per cwi. ? 

17. What is ihe cost of 4Qlh. of soap, at &\cts. per pound ? 

18. What is the cost of 70 yarJs of tape, at 2\cls. per 

19. What is the cost of 876 bushels of apples, at &2\cts. 
per bushel ? 

20. What is the cost of 1000 quills, at | cent pet quill ? 

21. What is the cost of 1800 lead peocils, at 6 ceata 

22. What is the cost of 9T. 13cwt. I9lb. of pewier, at £14 
15s. 9d. per ton ? 

23. 3j7-. 19/i. lOos., at £11 12s. ^d. pet ciu(.? 

34. 7403. 2pwt. \2gr. of silver, at 4s. ll^d. per oz. ? 

25. A pair of chased silver salts, weight 7ox. llpwt., at 
8s. 1 1-Ji/. per oz. ? 

26. 571oz. l\pwt. IQ^gr., at £3 lis. 91^. per oz.1 

27. What will bo the cost of 85^ yards of clotK, at 99J 
per yard ? 

28. What will be the cost of 1848 yards of liseo, at 87 J 
cents per yard ? 
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29. What islhecoslof 51^tonso/hay, at«13,50per tonT 

30. What is the cost of 693 yards of linen, at 75cts. per 

31. What is the rent of 735^. 2R. 19P. of land, at £3 
lis. 9d. per acre? 

32. ,51 A. 3R. 15i>. at £4 10*. per acre? 

33. 97-i. UP. at £3 lis. lOd. per acre ? 

34. What ia the cost of 28J yards of cloth, at 84J per 
yard? 

35. What will be the cost of 2000 qiiills, at J cent per 
quill? 

36. What will 154^ tons of hay come to, at $13 per ton ? 

37. Wba* is 'he cost of 514yi. 3qr. 2na., at I7s. 9|d. per 
vard? 

J8. 125J5.B. iqr. Ina. at £1 U*. 9^ per ell? 

39. What will be the cost of 1752 bushels of apples, at 
62^ cents per bushel ? 

40. What is the cost of 280 yards of tape, at 2J cents per 

41. What is the cost of 120 pounds of soap, at 61- cents 
per pound? 

43. What cost l7E.Fr. Igr. 3na. of Brussels lace, at £3 
19s. ll}tl. per elU 

43. 3i9E. Fl. Ijr. 3nai of holland, at £1 lis, 6rf. per ell ? 

44. 475yd. 3jr. 2na. at£l 14«. 9|rf. per ell English? 

45. 375|£.£. at 18s. H|4. per yard? 

46. What will be the cost of 2hkd. 5gal. 3gt. 2gi. of mo- 
lasses, at 12^ cents per quart ? 

47. What will be the cost of 376 yards of cloth, at $1J 
per yard ? 

48. What will be the cost of \hhd. 2gal. 3qt. Ipt. Igt. of 
brandy, at 3&J cents per quart ? 

49. What will be the cost of 276«, Bpk. 6ql. Ipt. of wheat 
at »1,75 per bushel? 
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TARE AND TRET. 

802. Tare and Tret, are allowances made in selling goods 
by weight. 

Brafi is an allowance on the gross weight in favor of the 
buyer or importer : it is always deducted before the Tare. 

Tare is an allowance made to the buyer for the weight of 
the hogshead, barrel or bag, &c., containing the commodity 

Gross Weight is the whole weight of the goods, together 
with that of the hogshead, barrel, bag, &c., which contains 
them. 

SuUIeM what remains after a part of the allowances have 
been deducted from the gross weight. 

' i after all the deductions are 



EXAMPLES. 

1. What is the net weight of 25 hogsheads of sugar, the 
gross weight being 66cui(, 35^. lAlh.; tare Wlb. per hogs- 



66 3 14 J 
- 275Z6. . - 2 1 23 t 






2. If the tare be ilh. per hundred, what will be 
&T.2cv>t. 3?r. 14^6.1 

- Tare for 67. or 120cw(. = 480». 
2cwt. = 8 
3jr. = 3 

Ulb. = OJ 

Tare - - - - 4914 
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TARE .AND TRET. 221 

3. What is the tare on 32 boxes of soap, weighing 
3i550lb., allowing 4tb. pet box for draft and 12(6, in every 
hundred for tare ? 

31550 gross. 31422 

32 X 4 = 128 draft. 12 

31433 3770.64 



4. What will be the cost of 3 hogsheads of tobacco at 
S9,47 per cwl. net, the gross weight and tare being of 



5. At £1 5s. per cwt. net; tare ilb. per cmt. : what will 
be the cost of 4 hogsheads of sugar, weighing gross, 
■)>t. qr. lb. 



49 
1 



3 


14 



1™ 


net. 

Ans. — 

. of 5m. 




47 


1 


13 


802. 




I will be 


the 


cost 


of 



No. I 



6. At 21 cents per lb., wha 
;oiIee, the tare and gross weight being as follows : 



7. At £7 5s. per cwt. net, how much will IGhhd. of sugar 
:onie to, each weighing gross 8cwt. 3qT. lib. ; tare \2lb. per 
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8. What is the net weight of ISkhd. of lobacco, each 
weighing gross Bctot. 3gr. 14/6.; tare I6lb. to ihe cwt.l 

9. In 4T. 3cwt. Syr. gross, tare 20ll>. to the etvt., what ia 
the net weight? 

10. What is the net weight and value of 80 kegs of figs, 
gross weight 7T. llcwl. 3qr., tare I4tb. per cwt., at $2,31 

11. A merchant bought I9cwt. Igr. 2716. gross of tobacco 
in leaf, at 824,28 per ctct.; and 12cvil. 3qT. 19lb, gross 
in rolis, at $28,56 per cwl. ; the tare of the former was 
149^4., and of the latter iS^lb. : what did the lobacco coat 
him net 1 

13. A grocer bought I7\hkd. of sugar, each lOeict. Igr, 
Ulb., draft 71b. per cwl., tare Alb. per I04ii. What is the 
value at $7,30 per cwt. net? 

13. In 29 parcels, each weighing 3ewl. 3qr. 14ff. gross, 
draft 8lb. per cmt., tare 4/6, per 104/6., how much net weight, 
and what is the value at $7,50 per cwt. net? 

14. A merchant bought 7 hogsheads of molasses, each 
weighing ictvt. 3qr. 14/6. gross, draft 17/6. per cvtl., tare 8/6. 
per hogshead, and damage in the whole 99^/6.- What is the 
value at $8,45 per cwt. net ? 

15. The net value of a hogshead of Batbadoes sugar was 
$22,50; the custom and fees $12,49, freight $5,11, factorage 
$1,31 ; the gross weight was llcait. Iqr. 15/6., tare 11^/6. 
per cwt. What was the sugar rated at per cwl, net. in the 
bill of parcels ? 

16. In 7hhd. of oil, each weighing 3cu>l. 2qr. 14/6. gross, 
tare 21/6. per cwt., how many gallons net, and what ia the 
value at $!,24 per gallon? 

17. 1 have imported 87 jars of Lucca oil, each containing 
47 gallons : what came the freight to at $1,19 per cwl. net 
reckoning 1/6. in 11/6. for tare, and 9/6. of oil to the gallon! 
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FsaCBNTAGE. 



PERCENTAGE. 



203. The term per cent comes from pet centum, and 
means by the hundred. The term is generally used to ex- 
press the interest on money, but may also be employed to 
designate hundredth parts of other things. Thus, when we 
say twenty per cent of a bushel of wheat, we mean twenty 
hnnitredths, or orie-Hfth of it. 

204. The rate per cent may always be expressed by a 
decimal fraction. Thus, five per cent may be expressed by 
,05, eight per cent by ,08, fifteen per cent by' .15, &.C. 

Hence, to find the amount of percentage on any number, 
Multiply the number by the rate per ceaL, expressed in a deci- 
mal fraction, and the product will be the percentage. 

1. A has $852 deposited in the bank, and wishes to draw 
out 5 per cent of it : how much must he' draw for ? 

2. A merchant bas 1201) barrels of flour ; he shipped 64 per 
cent of it and sold the remainder : how much did he sell ? 

3. A merchant bought 1200 hogsheads of molasses. On 
getting it itito his store, he found it short 3^ per cent : how 
many hogsheads were wanting 1 

4. Two men had each $240. One of them spends 14 per 
cent, and the other 18J- per cent; how many dollars more 
did one spend than the other ? 

5. What IS the difl'erence between 5^ per cent of $800 
and 6^ per cent of $1050 ? 

6. A trader laid out $160..as follows : he pays 24 per ot. of 
his money for broadcloths : 30 per ct. of what is left for linens ; 
12 per ct. of what is left for calicoes; and then 5 per ct. of 
liie residue for cottons : how much did he pay for cottons ? 

QuBST.— 903. What do you understand by the term per cent ? For what 
IB the Wnn generally used 7 What doyou uuderstauti by tweiU/ [wrceutJ 
What by eight per cent! SIM, How may the rate per ceut be expressed? 
How do yoQ tJtprBBs five par cent? Eight per cent? How do you find 
ths Binount of pecceatage on auy giveii Dun^er7 
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7. A man purchased 250 boxes of uranges, and found that 
ne had lost in bad ones 18 pet cent; to how many full boses 
were his good oranges eiiuai? 

8. If I bny 895 gallons of molasses and lose 17 per cent 
by leakage, how much have I left ? 

205. To find the per cent which one number is of another. 

If I buy 6 hogsheads of molasses for $200 and sel! ihem 
lor $220, what do I gain per cent, on ihe money exj)finded ! 

It is plain that $20 is the amount made. What per cent 
is S20 ot 8200 ; that is, how many hundredths of $200 ? If 
we add two ciphers to the first, and then divide it by the 
second, the quotient will express the hundredths. Thus, 
3000 _ 
200 ~ ' 
that is, 20 is ten per cent of 200. 

Hence, to determine the per cent which one number is of 
another, 

I. Bring the number which determines the per eent to hun- 
dredths by annexing two ciphers or renwvitig the decimal point 
tioo places to the right. 

II. Divide the number so formed hy the number on which (Ab 
percentage is estimated, and the quotient will express the per cent. 



1. A man has $550 and purchases goods to the amount 
of Sl82,'75: what per cent ot his money does he expend 1 

2. A merchant goes to New York with $1500; he first lays 
out 80 per ct,, after which he expends $600; what per ct. was 
his last purchase of the money that remained after his first ? 

3. Out of a cask containing 300 gallons, 60 gallons are 
drawn : what per cent is this? 

4. If I pay $698,33 for 3 hhds. of molasses and sell them for 
$837,996, bow much do I gain per ct. on the money laid out ? 

3. If i pay $698,33 for 3 hhds. of sugar and sell them for 
$837,996, how much do I make per ct. on the amount received ? 

QuEBT.— SOS. How do you find tlie per ct. whiuli one iiumlKr is of anottiet 7 
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BtMPI^ tKTliaEST. 



SIMPLE INTEREST. 



206. Interest is an allowance made for the use of moi 
that is borrowed. 

For example, if 1 borrow $100 of Mr. Wilson for < 
yiiar, and ajiree to pay him $6 for the use of it, the $6 



called the interest of «100 for 

the lime Mr. Wiison should rec' 

with the $0 interest, making the 

The money on which interest 

The money paid for the use of the principal, 
InteTest. 

The principal and i; 
Amount. 

In the above exampit 
$100 



the end of 
$100 together 



imof $106. 



St, taken together, are called the 



s the principal, 
$ 6 is the interest, and 
$106 is the amount. 
The interest of $100 for one year, determines the rate of 
interest, or rate per cent. In the example above, the rate of 
interest is 6 per cent, or $6 for the use of the hundred. Had 
98 been paid for the use of the SlOO, the rate of ii*erest 
would have been 8 per cent ; or had $3 only been paid, the 
rate of interest would have been 3 per cent. 

Legal interest is the rate of interest established by law. In 
ihe New England States, and indeed in most of the other 
states, the iegal interest is 6 per cent per annum, that is, 6 
per cent by the year. 



Qdest.— 206. Whi 

interest IB paid? Wh 



iterestT What ie the mi 
What la the money nailed which is i 
\at in the amounl 1 What determiiiea 
LtereatT What ia meant byperannun 
um in most of tbe atalee? What it i 

10' 
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In New YoA, however, it is 7, and in Alabama 8 per 



207. To find the interest on any given principal for one or 
more years. 

The interest of each dollar, for a single year, will be so 
many hundredths of itself as are expressed by the rate of in- 
terest. Thus, if the rate of interest be 4 per cent, each dol- 
lar will prodnce annually an interest of .04 of a dollar, or 4 
cents : if the rate be 5 per cent, it will produce .05 of a dol- 
lar, or 5 cents: if 6 per cent, .06, or 6 cents, &c. 

Hence, to find the interest on any given sum for one or 

Multiply the principal hy the decimal fraction which expresses 
the rate of interest, and the product so arising by the number 
of years. Or, 

Multiply the decimal fraction which expresses the rate of in- 
terest by the number of years, and then multiply the'prindpal 
by this product. 

EXAMPLES. 

1. What is the interest on il960 for four years, at 7 per 

The rale of interest being 
7 per cent, each dollar will 
produce .07 of a dollar, or 7 
cents, in one year; hence, 
$137,20 will be the interest 
on the sum for one year, and 
8548,80 for 4 years. 

Quest.— 207. What will be the interest of one dollar for one year i What 
wiJI express decimally the interiist on one dollar for one year at 4 pei cenc ) 
What will express it at 5 per cent? At 67 At7? AtS! How do you 
find the interest ou any Enni for one or more years? What will be tlie 
multiplier when the rate of interest is 4 per cent, and the lime 3 yearsT 
When the rale is 6 per cent and the time S years T When the rate is 8 
per cent and the time 3 yeani 



$137,a0 int. for I year. 

4 number of years, 
9548,80 Ans. 



,y Google 



SIMPLE- INTEREST. 227 

2. What is the interest on $78,457 dollars for three years, 
at 5 per cent per annum? 

Since there are three places 
of decimals in the muhipli- 
caiid and two in the mulii- 
plier, there will be five in the 
product (Art. 149)- Observe 
that the two first eoiinttng from 
the comma to the n^ht, are 
cents, the third nulls, the lourth tenths of mills, &c. 

3 What IS the interest on $365,874 for one year, at b\ 





78,457 


.05 X 


3 - .15 




393285 




78457 


An^ 


$11,76855 



We iir^t find the interest at 
5 per cent, and then the in 



OPEKATIOM. 

$365,874 



18,29370 
1,82937 ^per cent. 
$20,1 2307 Ans. 

4. What IS the interest on $2871,24 for 6 years, at 7 per 

5. What is the interest on $535,50 for 25 years, at 6 per 

6. What is the interest on $1125,819 for 5 years, at 8 per 



7. What ia the 
per cent 



on $8089,74 for 12 years, at 5 
1. What is the interest on $1226,35 for 7 years, at 7^ per 

9. What is the interest on $3153,83 for 9'years, at 4\ per 

10. What is the interest on $983,35 for 4 years, at 6 per 

11. Wiiat is the interest on $1914,16 for 18 years, at 3^ 
per cent? 

12. What is the interest on $2866,28 for 6 years, at 8 per 
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13. What is the interest on $16199,48 for 16 years, at 5 

14. What is the interest on 8897,50 for 31 years, at 6 



Jo find the interest for any number of months, at the 
S per cent per annum, 
of 6 per c 



At the 
h per ce 
produces one per cent 
the interest for months. 

Divide the number of . 



ent per annum, one month produces 
ipal ; and hence, every two months 
)n the principal. Therefore to find 

tnths by 2 and regard the quotient as 



hundredths. Then multiply the principal by the dec 
found, and the product teill be the interest. 



EXAUPLBS. 



1. What is the interest 
cent per annum 1 

TJie decimal corre- 
sponding, to 8 months, 
which gives 4 per cent, 
is .04 : hence, the in- 
terest is $26,04. 

2. What is the interest 
cent per annum ? 



.04 half the numher of nionths. 



I $614,364 for 9 months, at 6 per 



The decimal corresponding to 9 
nonihs is .04-J, and hence the in- 
erest is $27,64638. 



$614,364 
.04j 



$27,64638 



Qdest.— 308. At the rats af G per cent, what will he the interest on any 
ineipal for one month) What time will produce one per cent? How do 
in find the interest on any principal for any number of mouths? What 
the uinltdpliBr for 4 months? What for 6 months' What for 7 7 What 
t8? For 9? 'Wliatfor 10? For 11? What for 13? 
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3. What is the inierest on 817507,30 for 14 months, at 6 

4. What is the interest on $982,41 for 9 months, at 6 per 

5. What is the interest on $75193,84 Tor 16 mouths, at 6 
per cent? 

6. What is the interest on $7953,70 for 9 months, at 6 per 

7. What ia the interest on 815907,40 for 27 months, at 6 

8. What is the interest on $4918,50 for 11 months, at 6 
per cent ? 

9. What is the interest on $84377,91 for 7 months, at 6 
per cent ? 

10. What is the interest on $91358,34 for 17 months, at 
6 ^er cent ? 

1 1. What is the interest on $31573,25 for 10 months, at 6 
per cent ? 

12. What is Ihe interest on $959875,45 for 18 months, at 
6 per cent ? 

209. To find the interest at 6 per cent per annum, for any 
number of days. 

In cojnputing interest the month ia reckoned at 30 days. 
Hence, 60 days, which make two months, will give an in- 
terest of one per cent on the principal, and consequently, 6 
days will give an interest ol one mill on the dollar, or one- 
thousandth of the principal. If, therefore, the days be divided 
by 6, the quoiient will show how many thousandths of the 
principal must be taken on account of the days. Hence, to 
find the interest for any number of days less than 60, 

Quest.— 309. In computing interest for daye, at what is the month 
reckoned ^ How many days give one per cent ! What part of the prin- 
cipal iti one p«r cent? How many days will give one-thoueandth of the 
principal 1 How will you tind how many thousandths of the principal muAt 
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Divide the days by 6, and multiply the principal by the quo- 
tient, considered as thousandths. 



1. What is tte in 
cent per annum ? 

We find that the 28 days give 
4^ thousandths. We muhipiy the 
principal by .004, and then add |- 
of the principal miihiplied by one- 
thousandth for the fractional part. 



EXAMPLES. 

it on $297,047 for 38 day 



$297,047 

^4j- -004| 

1I881S8 

I 99015 

\ 99015 

$n3862l8~ 



210. To avoid the fractions which a 
the mnitipliera. we may, if we please, first multiply the prin- 
cipal by the number of days, and then, divide the product by 
6, which will give the same quotient as found above. Hence, 
to find the interest for any number of days, 

Multiply the principal by the number of days, divide the 
product by 6, and tlien point off in the quotient three more places 
for decimals than there are decimals in the given principal, 

2. What is the interest on $657,87 for 13 days, at 6 per 
cent per annum ? 

We first multiply the given prin- 
cipal by 13; we then divide the 
product by 6 ; and since thtrfl are 
" n the prin- 
n the quo- 



places of decimals ii 
cipal, we point off five ii 



8657,8' 



following examples be worked by both 
; days exceed 60, the second method is 



Note — Let each of thi 
methods ; though, when t1 
preferable. 

Quest. — How do you find the interest for leas than 60 days? What is the 
mdltipUerforedays? ForSdaysJ For^Odays? ForlSdayB? ForSL' 
duya? ForSS days? 310. How may the interest for days bs found by 
the second method) 



,y Google 



SIMPLE INTEREST. 231 

. Find ihe interest on $785,469 for 25 days. Also, tho 
a $8709,27 for 100 days. 

4. What 18 the interest on $2691, U for 150 days' 

5. What ia the interest on 91151,44 for 29 days? 

6. What is the interest on $136,36 for 19 daya ! 

7. What is ihe interest on $981,90 for 70 days! 

8. What is the interest on $757,06 for 9 daya ? 

9. What ia ihe interest on $864 for 95 days 1 

10. What is the interest on $U268,75 for 17 days? 

11. Whatia the interest on $^428,10 for 165 days? 

12. What is the interest on $975,95 for 14 daya ! 

13. What is the interest on $28793,28 for 127 days 1 

211. Note. — The above method of computing interest for daya, 
is the one in general use. It, however, considers the year as made 
up of 300 instead of 365 days ; and hence the result is too large by 
5 of the 365 parts into which the interest found niiy be divided. 
Hence, the interest found will be too large by its ^ pari, by which 
it must be dintiaished when entire accuracy is desired. 



213. To lind the interest at 6 per cent^ier annum for years, 

months and da^s 

Find the interest for the years hy Case I.,jvr the months 
by Case II , and for the da^/s by Case III. ; then add (A* 
several results together, and their sum jeill be the answer 
sought. Or, 

Form a single multtplter for the years, months, and days, 
and then multiply the principal by it 

EXAMPLES. 

Wha s the intere* on $1597,27 at 6 per cent, for 3 
y a 9 mon h and 11 days? 

Q sr How many days does tho above method give to the year ? 

1 h b ti«d too great or loo small? By how much is it loo 

gr Hww you find the exact iuterestT 212, How do you find the 

es e pe nt per annum for years, montlis, and days! What b 
the multiplier for 1 year 4 months and 12 days ? What for 2 yeais 8 
montha and 18 days ? For 3 yean 10 months aud 24 days ? 
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$1597,37 
.06x3= .18 


1st MBTHOi 

$1597,27 

.04i 

638908 

79863^ 

«7 1,8771^ 

; for 3 years 
" 9 months 
" 11 days 
Total interest 


$1,59727 for 6 days. 
,79863 for 3 days. 


1377816 
159727 
8387,5086 
Interesl 


,53242 for 2 days. 
$!i,92833 for 11 days. 

$287,5086 
71,8771 + 
3,9283 + 




»363,3140+ 



Multiplier for 3 years = .06 X 3 = .18, 
" " 9 months z^ .045. 

" "1! days = y = .001|-. 

Entire multiplier 0.236|. 

Then, $1597,27 X 0.336f = $363,3140 + . 
3. What is the interest on $252803,87 for 1 year 1 month 
and 1 day ? 

3. What is the interest on $3195,54 for 7 years 6 months 
and 32 days ? 

4. What is the interest on $1352,25 for 4 years and 7 
monilis ■? 

5. What is the interest on $235)8,30 for 9 years, 11 
months, and 16 days? 

6. "What is the interest on $2420,70 for 1 year and 10 
months ? 

7. What is the interest on $19^4 for 13 years and 1 day ? 

8. What will be the amount of $1^7,66 after 31 years 
and 8 months ? 

9. What is the interest on-$1330,50 for 14 years, 4 months, 
and 24 days ? 

10. What is the interest on $3327,60 for 3 years, 8 months, 
and 30 days ? 
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11. What is the interest on $79365,375 for 8 years 7 
months and 6 days 1 

13. What will be the amount of 89537,15 after 11 years, 
2 months, and 18 days? 

213, To find the interest when there are months and days, 
and the rate of interest is greater or less than 6 per cent. 

Find the interest at 6 per cent. Then add, to it or subtract 
fiora it such a part of the interest so found as the given rats 
exceeds or falls short of six per cent per annura. 

EXAMPLES. 

1. What is the interest on ®179,25, at 7 pet cent pet an- 
num, for 3 years and 4 months ? 

Multipher for 3 years ^ ,06 X 3 = .18 

" 4 months = .03 

Entire multipliet ,30 



Hence, $179,25 
Add|. 


X.20^ 


$35,8500 interest -at 6 
5,9750 


per cent. 






$41,8250 interest at 7 


pet cent. 


2. What is the interest ou $974,50 for 9 years, 
and 18 days, at 4 per cent perannum? 

Multiplier for 9 years at 6 per cent = 9 x .06 
" "6 months 


6 months, 
= .54 

:^.03 


" 18 


days^ 


!8 -^ 6 =:3 


=^.003 


Entir. 


i multipl. 


ier .... 


.573 


Hence, $974,50 
Subtract 


X .573 — $558,3885 
one-third 186,1295 




Int. at 4 


per cent 


$372,2590 




3. What is the ii 
years and 6 months ' 


ntetest o 


m $874,42, at 3 per c( 


mt, for 19 
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4. What is the interest on $358,50, at 7 per cent, for 6 

3. Wiiat is the interest on $1975,98, at 5 per cent, fur 10 
years 4 months aad 1 8 days ? 

6. What is the interest on $1401,75 for 4 years and 9 

7. What is the interest on $45000 for 1 year and 4 
months, at 7 per cent ? 

8. What will be the total amount of $2238,96 after 3 
years and 7 months, at 7 per cent? 

9. What is theinterest of $1300 fori month and 12 days, 

10. What is the interest on $1064,83 for 6 years and 6 
months, at 4^ pet cent ? 

11. What is the interest on $1752,96, at 7 per cent, for 4 
years 9 months and 14 days ? 

12. What is the interest on $17518,54, at 71 per cent, for 
3 yeara and 9 days ? 

13. What is the interest on $15138,22 for 3 years, 4 
months and 18 days at 6^ per cent per annum? 

l'4. What is the interest on $4187,635, at 5 per cent, for 
5 years 5 months and 5 days ! 

15. What is the interest on $167,50 for 7 months and 17 
days, at 7 per cent per annum ? 

16. What is the interest on $2934,25 for 2 years 8 months 
and 19 days, at 8J- per cent? 

17. What is the interest on $19345,31, at 4^ per cent, for 
5 years 6 months and 15 days ? 

214. Note. — In computing interest, it is often very conTenienl 
to find the interest for the months by considering them as- aUquot 
pans of a year, and the interest for days by considering them as 
aliquot parts of a month. 

QuKBT. — 214. Eiplain the Becoud method of computing inlBrest for 
months and days. Whnt part of a year are 3 monthB ? Fourmonths? Hal 
Eight? Nine? What part of a month axe 6 days ? Fivedayfl? Tea 
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EXAMPLES. 



1. What is the interest of 8806,90 for 1 year 10 months 
and 10 days, at 6 per cent? 

$81)6,90 
.0 6 
6)« 48,4140 = int. for 1 year. $8,069 

2)8.069 = int. for 2 months. ^ 

3)4,034+= int, for 1 month. ^^O.^i'ta int. for 10 mo. 

1,344+ = int. for 10 days. 

Interest for 1 year - - $48,4140 
"10 months - 40,345 
" "10 days - - 1,344 + 

Total interest $90,103+' 

2. What is the interest of $200 for 10 years 3 months and 
6 days, at 7 per cent ? 

$200 
.07 
4) 14,00 =: int. for 1 year. $14,00 

3)3,50 ^ int. for 3 months. 1^ 

5)1,16 + ^ int. for 1 month. $140,00 for 10 years. 

i23 + = int. for 6 days. 

$140,00 interest for 10 years. 
3,50 interest for 3 months. 
,23+ interest for 6 days. 
Ans. $143.73 + 

3. What is the interest of $264,52 for 2 years 8 months 
and 20 days, at 6 per cent per annum? 

4. What is the interest of $76,50 for 1 year 9 months and 
12 days, at 6 per cent ? 

5. What is the interest of $1041,75 for 1 year 1 month 
and 6 days, at 4 per cent per annum ? Also, at 5 per cent? 
At 5^ per cent ? At 6 per cent ? At 7 per cent ? At 7^ per 
cent? At 8 per cent? At 8^ per cent? And at 9 per cent! 
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6. What is the interest, at 6 per cent pet annum, on 
$341,60, for 3 years 3 momlla and 15 days? 

7. What is the interest, at 8 per cent per annum, on 
1351,74, for 3 years 6 months and 6 days? 

8. What is the interest, at 7 per cent, on $1761,75, for 
5 years 5 monlhs and 5 days? 

9. What is the interest on $135178,40 for 3 years 9 
months and 12 days, at 5 per cent pet annum ? 



216. To find the interest, when the sum on which the in- 
terest is to be cast is in pounds, shillings, and pence. 

I. Reduce the skillings and pence to the decimal of a pound 
(Art. 161). 

II. Then find the interest as though the sum were dollars and 
cents ; after which reduce the decimal part of the answer tr 
shillings and pence (Art. 16S)- 



1. Whatia the i 
2 yejirs ? 



We first find the i 
for one year. We then mul- 
tiply by 3, which gives the 
interest for two years. We 
then reduce to pounds, shil- 
lings, and pence. 



t, of £27 15s. M. foi 



£27 155. 9d. - £37,7875 



<t when the sum ii 
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2. What is the interest on £203 18i. Gd., at 6 per cent, 
tiir 3 years 8 months 1 6 days ? 

3. What is the interest on £355 lOs. 8d. at 6 per cent, for 
3 yeara and 3 months ? 

4. What is the interest of £215 13s. Sii., at 6 per cent, for 
3 years 6 months and 6 days ? 

5. What will £559 7s. id. amount to in 3 years and a 
half, at 5i per cent per annum ? 

6. What is the interest of £1543 10s. 6d. for 3 years and 
a half, at 4 per cent ? 

7. What is the interest of £1047 3s. for 3 years and a 
half, at 6 per cent ? 

8. What is the interest on £511 Is. id., at 6 per cent per 
annum, for 6yr. 6mo. ? 

9. What is the interest on £161 15s. 3d., at 6 per cent, 
for 7yr. I3da.t 

APPLICATIONS. 

21fi. For computing the interest on notes, the time may be 
found by ihe table in Art, 38. 

The day on which a note is dated and the day on which 
it falls due, are not both reckoned in determining the lime ; 
l/iil one of them is alioays excluded. 

Thus, a note dated on the 1st of May, and falling due 
on the 16th of June, will bear interest but one month and 15 

Calculate the interest on the following notes. 
$383,50 Philadelphia, January Ist, 1846. 

1. For value received I promise to pay on the foth day 
of June next, to C. Hanford or order, the sum of three hun- 
dred and eighty-two dollars and fifty cents with interest from 
date, at 7 per cent. John Liberal. 

QuKTT.— 216. How may the lima ba found for computing interest on 
noteaT What days named in a note are reckoned and what exclnded, in 
reckoning the time? If a note is diUed on the first and pa3^l)le on the 
15lh, how many diiys will the interest run? 
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$612 Baltimore, January 1st, 1833. 

2. For value received I promise to pay on the 4th of July, 
1835, to Wm. Johnson or order, six hundred and twelve dol- 
lars with interest at 6 per cent from the 1st of March, 1833. 

John Liberal. 

$3120 Charleston, July 3d, 1846. 

3. Six months after date, I promise to pay to C. Jones or 
ordei, three thousand one hundred and twenty dollars with 
interest from the 1st of January last, at 7 per cent 

Joseph Springs. 

t786.50 Mobile, July 7th, 1845. 

4. Twelve months after date, I promise to pay lo Smith 
& Baker or order, seven hundred and eighty-six ^^ dollars 
for value received with interest from December 3d, 1845, at 
8 per fcent, Silas Day. 

$ 4560.72 Cincinnati, March 10th, 1846. 

5. Nine months after date, for value received, I promise 
to pay 10 Redfield, Wright, &. Co. or order, four thousand 
Jive hundred and sixty -^^ dollars with interest after 6 
months, at 7 per cent. Frederick Stillman. 

$1854,83 Boston, July 17th, 1846. 

6. Eleven months after date, for value received, we prom- 
ise to pay to the order of Fondy, Bnrnap, & Co., one thou- 
sand eight hundred and fifty-four ^^ dollars with interest 
from Mfty 13th, 1846, at 6 per cent. Palmer ^ Blahe. 

PARTIAL PAVMENTS. 

217. We shall now give the rule established in New York 
(See Johnson's Chancery Reports, Vol. I. page 17) for com- 
puting the interest on a bond or note, when partial payments 
nave been made. The same rule is also adopted in Massa- 
chusetts, and in roost of the other states. 
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I. Compute the interest oa the principal to the time of the 
first payment, and if the payment exceed this interest, add the 
interest to the principal and from the sum subtract the payment : 
the remainder forms a new principal. 

II. But if the payment is less than the interest, take no no- 
tice of it until other payments are made, which in all, shall 
exceed the interest computed to l/ie time of the last payment : 
then add the interest, so computed, to the principal, and from 
the sum subtract the sum of the payments : the remainder will 
form a nsw principal on tehich interest is to be computed as 



$349,9 



Richmond, Va., May 1st, 1826 
to pay James Wilson o 
dolla,rs ninety-nine cent 



1. For value received I pro 
order, three hundred and forty- 
and eight mills with interest, at 6 per cent. 

James Paywell, 
i were endorsed (he following payments : 
Dec. 35th, 1826 received »49,998 
July lOth, 1837 " $ 4,998 
Sept. 1st, 1838 " 815,008 
June 14th, 1829 " $99,999 
as due April 15th, 1830? 

on int. from May 1st, 1836 - - $349,998 
a Dec. 25th, 1836, time of first pay- 



On this n 



Whatw 
Principal 
Interest ti 



ment, 7 months 34 days 

Amount 
Payment Dec. 25th, exceeding interest then 

due 

Remainder for a new principal - . ,. . 
Interest of $313,649 from Dec.35lh, 1836. to 
June 14th, 1829, 2 years 5 months 20 days 
Amount 



$ 46 ,524+ 
«360,"iy3 



QuEBT. — 217. What is the rule in regard to partial payiueat*? 
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Payment, My 10th, 1827, less ) „ ^ ggg 

than interest then due - - ) ' 

Payment, Sept. 1st, 1828 - - - 15,008 
Their aum - " " " ' ) $20,006 

less than interest then due - ) 
Payment, Jnne 14th, 1829 - - 99,999 
Their sum exceeds the interest then due - $120,005 
Remainder for a new principal, June 14th, 

1829 240,168 

Interest of 8*240,168 from June 14th, 1829, to 

April 13th, 1830, 10 months 1 day . . $ 12,048 
Total due, April 15th, 1830 - - $252,316+ 

$6478,84 New Haven, Feb, 6ifa, 1825. 

2. For value received I promise to pay William Jenks or 
order, six thousand, four hundred and seventy-eight dollars 
and eighty-four cents with interest from date, at 6 per cent. 

John Stewart. 

On this note were endorsed the following payments ■ 
May 16th, 1»28, received $545,76 
May 16th, 1830, " $1276 
Feb. 1st, I83I, " $2074,72. 

What remained due August 11th, 1933 t 

3. A's note of $7851,04 was dated Sept. 5th, 1837, on 
which were endorsed the following payments, viz ; — Nov. 
13ih, 1839, $416,98; May 10th.-1840, $152 : what was due 
March 1st, 1841, the interest being 6 per cent? 

$8974.56 New York. Jan. 3d, 1842. 

4. For value received T promise to pay to James Knowles 
or order, eight thousand nine hundred and seventy-four dol- 
lars and lifty-six cents, with interest from date at the rate of 
7 per cent. Stepken Jones. 

On this note were endorsed the following payments : 
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Feb. 16th, 1843, received $187.'),40 

Sept. I5th, 1844, " $3841,26 

Nov. llth, 1845, " $1809,10 

June 9th, 1846, " $3421,04. 
What was due July 1st, 1846? 

atlESTIONS IN INTEREST. 

218. In all tlm questions relating to interest four things 
have been considered, viz. ; 

1st. The principal; 2d. The rate of interest; 3d. The 
time; and 4th. The amount of interest. Now, these four 
quantities are so connected with each other, that if three of 
ihem be known the fourth can always be found. 



219. The principal, the rate of interest, and the 
known, to find the interest. 

This case has already been considered. 



220. Having given the interest, the time, and the rate of 
interest, lo find the principal. 

When the time and rate are the same, the interest on any 
principal, is to the principal, as any other interest is to its 
principal ; that is. 

Interest of $1 : $1 : r given interest ; principal 

Hence, to find the principal, 

Cast the interest on one dollar for the given time and divide 
thegiven interest by the interest so found, and the quotient will 
be the principal. 

QoBffi, — 218. How many things are conadered ia all questiora relating 
to mtereat? How many of these must be given before tbe Temainiiig ones 
can be detennined T 219. What are given in Case 1. 1 What required! 
230. What are pven in Case II. 1 What required 1 How do yon find th« 



11 
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1. The interest on a certain sum for 1 year and 4 months, 
at 6 per cent, is 83007,7136 : what is the principal? 

The interest on $1 for the aame time is $0,08. Hence, 
$3007,7136 -^ 0,08 = $37596,43 = principal. 

3. The interest on a certain sum for nine months, at 6 per 
cent, is $178,9582 : what is the principal ? 

3. The interest for 29 days is $2,78, at 6 per cent: what 
is the principal ? 

4. The interest for 17 days, at 6 per cent, is $4,0366: 
what is the principal ? 

5. The interest on a certain sum for 1 year 1 month and 
6 days, at 7 per cent, is $36,7381 r what is the sum ? If 
the interest for the same time be $23,9184 at the rate of 6 
per cent, what will be the sum ? For the same time, what 
will be the principal, when the rate is 4 per cent and in- 
terest $15,2790? When the rate is 5 per cent and interest 
$19,0987? When the interest is S21,0086 and rate 5^ per 
cent ? When the rate is 7^ per cent and interest $28,6479 ? 
When the rate is 8 per cent and interest $30,5578 ? 



221. Having given the interest, the principal, and time, to 
find the rate per cent of interest. 

If interest be cast at different rates, on the same sum and 
for the same time, the amounts of interest will be propor- 
tional to the rates. Therefore, cast the interest on the prin- 
cipal for the given time, at I per cent per annum ; then. 
Interest at 1 per cent : given interest : : 1 per cent r rate. 

Hence, to tind the rate of interest. 

Cast the interest on the principal for the given time at 1 per 
cent : then divide the given interest by the interest so found, and 
the quotient will be the rate of interest. 

■e required ? How 
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1, The interest on $437,21 for 9 years and 9 months is 
$127,8840 : what is the rate of interest ? 

Interest on $437,31 for 9 years and 9 months, at 1 per 
cent, is $42,S280 : hence, 

$127,8840 ~ 43,6280 ^ 3 per cent, the rale. 

2. The interest on $987,99, for 5 years 2 months and 9 
days, is $356,4657 : what is the rate of interest ? 

Note. — In examples similar to the above, and to those of the 
following section, the fractions of a per cent less than a quarter, or 
of a day, maj be omitted. Such small fractions may arise from 
the different methods of computation. 



222. Having given the principal, the interest, and the ralo 
of interest, to find the time. 

If interest be cast at the same rate and on the same prin- 
cipal for different times, the amounts of the interest will be 
proportional to the times. Hence, if the interest on th» 
principal be cast for. I year, we shall have. 

Interest for 1 year ; given Interest ; : 1 year : time. 

Hence, to find the time. 

Cast the interest on the given principal at the given rale for 
one year : then divide the given interest hy the interest so 
found, and the quotient will be Ike time. 



1. The interes; on $15000, at 7 per cent per annum, is 
$700 ; what is the time ? 

Interest on $15000 for 1 year at 7 per cent= $1050: 
hence, T^-a = ttji = J of a year = 8 months, 

2. The iniei^st on $11)9,48, at 7 per cent per annum, is 
•195,909; what is the time I 

Qi^rr.— 3-J9. WhataragivBDinCuelV.I What ue reqimed ? How 
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A Table, showing the number of shillings in a dollar in 
eacU State, and the rate of interest : also, the value of a 
dollar expressed in parts of a pound, which is found by 
dividing tlie number of pence in a dollar by the number in a 
pound. 







Nn. of shilling 


Yalncrf the dollar In 


LEgal «ie of 






to the doUsr. 


pounds. 


Idleresl. 


1 


Maine 


6 ahillinga 


9l^£,\\=£j% 


6 per cent. 


3 


N. Hampshire 


6 shillings 


»l=£U=£/,! 
9\=£i^^£^ 


6 per cent. 


3 


Vermont 


G shillings 


6 per cent. 


4 


MassachuaettB 


6 shillings 




6 


Rhode Island 


6 shiUings 


$1~£M-~£X 
$\^£J^=£t\ 
U=£iA=£ i 
t»l=£^,i^£^ 


6 per cent. 


6 


Connecticut 


6 shillings 


6 per cent. 


7 


New York 


8 shillings 


7 per cent. 


8 


Ohio 


8 shillings 


6 per cenl. 


9 


New Jersey 


7.. 6d 


$l^£'A\=£ 
$l=£i^\=£ 




6 per cent. 


10 


Pennsylvania 


7j. 6d. 




6 per cent. 


11 




7s. Gd. 


m=£,\\=£ 




6 per cent. 


13 


Maryland 


Is. 6d. 


U-£Ai~£ 




6 per cenl. 


13 


Michigan 


a shillings 




7 per cent. 


14 


Indiana 


6 shillings 


$1^£X\=£^ 




6 per cent. 


15 


Illinois 


6 shillings 


»1=££A=£^ 
%l=£Ur.£-^ 


6 per cent. 


16 


Missomi 


e shUlings 


6 per cent. 


17 


Virginia 


6 shillings 


6 per cent. 


18 


Kentucky 


6 shilUngs 


«l^£^^',^je^ 


6 per cent. 


19 


Tennessee 


6 shillings 




6 per cent. 


20 


North Carolina 


10 shillings 


iiilii 


6 per cent. 


21 


South Carolina 


4s. 8d. 


7 per cent. 


23 


Georgia 


4s. Sd. 


T per cent. 


33 


Alabama 


Fed. money 




6 per cent. 


2i 


Mississippi 


6 shillings 


9l=£i,\=£f, 


6 per cent. 


35 


Louisiana 


Ped. money 








Arkansas 


Fed. money 




6 per cent. 


37 


Florida 


Fed. money 




6 per cent. 


38 


Texas 


6 shillings 


«i=£,'A=£A 


8 per cent. 


SS 


( Nov. Scotia > 
t and Canada f 


5 shillings 


$i=£^'^=£i 


6 per cenl. 



REDUCTION OP CURRENCIES. 

It has already been shown (Art. 16), that Federal Money 
is the currency of the United States ; the pound, however, ia 
occasionally iised. 
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REDUCTION OF CURRENCIES. 245 

There are two principal reductions : 

1st. To change any sum expressed in Federal money into 
pounds shillings and pence. 

2d. To change any sum expressed in pounds shillings and 
pence, into Federal money. 

For the first. 

Multiply the sum in dollars cents and mills, by the value of 
$ 1 expressed in the fraction of a pound, and the product will 
he the corresponding value in pounds and the decimal of a pound. 

For the second. 

Reduce t}ie shillings and pence to the decimal of a pound by 
Art. 161, and annex the decimal to the entire pounds. Then 
multiply by the fraction with its terms inverted, which expresses 
the value of $1 in terms of a pound, and the product will be 
dollars cents and mills. 



1. What is the value of $375,87, in pounds shillings and 
pence, New York Currency ? 

We first multiply by 2, and I operation. 

then reduce the decimal of a 375,87x|^£)50.348 

pound to shillings and pence. | — £150 6s ll^-ii.+ 

3. What is ihe value of £137 18s. 6c/., in Federal money. 
if the currency be 6 shillings to the dollar"? 

We first reduce the shillings 
and pence to the fraction of a 
£, and then multiply by the 
fraction of a dollar with its 
terms inverted. 

3. What is the value of $2863,75 in pounds shillings 
and pence, Pennsylvania currency? 

4. What is the value of £459 3s. 6d., Georgia currency, 
in dollars and cents ? 

5. What is the value of $9763,28, in pounds shillings and 
pence. North Carolina currency ? 

6. What is the value, in dollars and cents, of £637 18s. 
8d., Nova Scoiia currency 1 



£137 18s. 6(i, = 127.925 
127.925 X y —$436,416 + . 
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COMPOUND INTEREST. 

223. CoMPOt;\D Interest is when the interest on a sum of 
money becoming due, aiid not being paid, is added to tho 
principal, and the interest then calculated on ttiis amount, aa 
on a new principal. For example, suppose I were to borrow 
of Mr. Wilson $200 for one year, at 6 per cent. If at the 
end of the year Mr. Wilson should add the interest, $13, to 
the principal, $300, making $212, and charge interest on 
this, sum till paid, this would be Compound Interest, because 
it is interest upon interest. Hence, 

Calculate the interest to the time at which it becomes due : 
then add it to the principal and calculate the interest on the 
OTnount as on a nem principal : add the interest again to the 
principal and calculate the interest as hefore: do the same for 
all the times at which payments of interest become due : from 
the last result subtract the principal, and the remainder will be 
the compound interest. 

1. What will be the compound interest, at 7 per cent, of 
$3750 for 4 years, the interest being added yearly? 

$3750,000 principal for 1st year. 

83750 X .07 - 262, 500 interest for 1st year. 

4012,500 principal for 2d 

$4013,50 X .07 - 280,875 interest for 2d 



4393,375 principal for 3d 
$4293,375- X .07 = 300,536+ interest for 3d 
4593,911+ principal for 4th 
*4593,911 X .07 = 321,573 + interest for 4th 
4915,484+ amount at 4 years. 
iBt principal 3750,000 
Amount of interest $1165,484+ 

QuEBT. — SS3. What IB compaimd Interest ^ How do you find the Com* 
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247 



2. If ilie interest be computed annually, what will be the 
ji^ier.-^i on #300 for three years, at 6 per cent? 

3. What will be the compound interest on S590,74, at 6 
per cent, for 3 years, the interest being added annually? 

4. What will be the compound interest on 8500 for 1 year, 
at 8 per cent, the interest being computed quarterly? 

5. What will be the compound interest on 63758,50 for 3 
years, at 7 per cent, ihe interest being added every 6 months ? 

6. What wi!l be the compound interest on $95637,50 for 
7 years, at 6 per cent, the interest being added annually? 

7. What will be the compound interest on $75439,75 
for 4 years, at 4^ per cent, the interest being added an- 
nually? 



224.. Showing the interest of £1, or $], compounded a 
nually, for any number of years not exceeding 20. 



Ye:,r.. 


3 «rcci.. 


i par «nl 


■(perMnu 


4i per eenl 


5pe,«m.;ep.,c.„,. 


1 


.030000; 


.035000 


.040000 


.045000 


.050000 .060000 


« 


.000900 


.071225 


.081600 


.093035 


.103500, .123600 


3 


.093727 


.108718 


.124864 


.141166 


. 157625 


.191016 


4 


.125509 


.147523 


. 16985a 


.193519 


.21550ft 


.362477 


6 


.159274 


.187686 


.216653 


.■346183 


.275382 


.338326 


6 


.194053i 


.229255 


.965319 


.303260 


.340096 


.418519 




.229874 


.27^379 


.315932 


.260863 


.407100 


.503630 


B 


.260770 


.316809 


-368569 


.433100 


.477455 


.593348 


9 


.304773 


.362897 


.423313 


.486095 


.551328 


.689479 


10 


.343916 


.410599 


.480344 


.553969 


.628895 


.790848 


11 


.384934 


.459070 


.539454 


.639853 


.710339 


.898299 


12 


.425761 


.5II0G0 


.601033 


.695881 


.795856 


1.019196 


13 


.46S534 


.663956 


.665074 


.772196 


.885649 


1.132938 


14 


.512590 


-618695 


.73 1676 


.651945 


.979932 


1.260904 


15 


.657967 


.675349 


.800944 


.935282 


1.078928 


1.390558 


16 


.604706, 


.733986 


.872981 


1.033370 


1.183375 


1.54035d 


17 


.65S843| 


.794676 


.947900 


1.113377 


1.393018 


1.692773 


18 


.703433 


.857489 


.035817 


1.908479 


1.406619 


1.85433U 


19 


.763506 


.932501 


.106849 


1.307360 


1.526950 


3.095600 


20 


.806111 


.989789 


.191123 


1.411714 


1.65329S 


3.307135 
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!J4y COMFOUND INTEREST. 

We will now explain the method of finding the compound 
interest on, any sum, for any time, by means of the above 
table. 

Tuke from the table the interest of £1 or ffil for the same 
time, and at the same rate, and then multiply the number so 
found by the principal, and the product will be the compound 
interest. 



1. What will be the compound interest on $350 for three 
years, at 6 per cent per annum, the interest being computed 
BDnually ? 

loterest from the table on $1 — $0. 191016 ; 
then, $O.I9J016 x 350 — $66,85.'i6. 
3. What will be the compound interest on S856,95 for 15 
years, at 3A per cent per annum ?■ 

3. .What will be the compound interest on S9864,p5 for 16 
years, the interest being computed annually, at 4 per cent? 

4. What will be the compound interest on S1675.20 for 30 
years, at 4^ per ceni, the interest being computed annually ? 

5. What will be the compound interest on $5463,25 for 17 
years, at 5 per cent, the interest being computed annually? 

6. What will be the compound interest on $3769,75 for 
18 years, at 3 per cent, the interest being computed an- 
Dually! 

7. What will be the compound interest on jG34 17s. 6d. 
for 10 years, at 4 per cent, the interest being computed an- 
nually ? 

8. What will be the compound interest on ^9854,50 for 
12 years, at 6 per cent, the interest being computed annually? 

QuEffT.— 334. How do you find the compound iiiterest on any aum by 
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LOSS AND GAIN. 



5 AND GAIN. 



225. Loss and Gain is a rule by which merchants dis- 
cover the amount lost or gained in the purchase and sale of 
goods. It also iostructs them how much to increase or di- 
minish the price of their goods, so as fo make or lose so 

1. Bought a piece of cloth containing 75yrf. at $5,25 per 
yard, and sold it at $5,75 per yard : how much was gained 
in the trade ? 



We first find the protit 
on a single yard, and then 
the profit on the 75 yards. 



$5,75 price of 1 yard. 
$5,25 c ost of 1 yard. 

50cts, profit on 1 yard. 
yd. yd, cts. 



2. A merchant bought a bale of goods containing 125 
yards for $687,75, and sold it at auction for $4,50 per yard : 
how much did he lose in all, and how much per yard? 
$687,75 = cost of the bale. 

563,50 = price of 125 yd. at $4,50 per yd. 
$125,25 = total loss. 
125)$125,25(I,00,2. 

. i Total loss $125,25. 
"*" ? Loss on each y<i. $1,00,2. 

QuEBT.— 225. What ia the rale of loss <tud gain T 
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250 LOSS AKD GAIN. 

2. Bought a piece of calico containing liOt/d. at 2s. 6d. 
per yard; what must it be sold for per yard to gaio 
£1 Os. lOd. 1 

50yd. at 2s. 6d. — £6 5*. 

Profit ^ £1 0*. lOd. 



It must sell for 



50)£7 5*. 10d.{2s. Ud. 

Ans. 2s. ]ld. 

3. Bought a hogshead of brandy at $1,25 per gallon, and 
sold it for $76 ; was there a loss or gain ? 

4. A merchant purchased 3275 bushels of wheat for which 
he paid $3517,10, but finding it damaged is willing to lose 
10 per cent : what must it sell for per bushel ? 

226. In (he sale of goods, knowing the per cent of gain, 
and the amount received, to find the principal or cost. 

I sold a parcel of gooils for 8195,50, on which I made 15 
pet cent : what did they cost me ? 

It is evident that the cost added to 15 hundredths of the 
cost will be equal to what the goods brought, vi/., $195,50, 
If we cah the cost 1, then 1 plus -^ of the cost will be equal 
to what ihey bring: that is, 

or, cost equals $195,50 x 100 ~ 115 ^ *170. 

Hence, to find the cost, 

Multiply the amount by 100 and divide the product by 100 
plus the per cent of gain, and the quotient will he the cost. 

227, When there is a loss, we have the following method ; 
If I sell a parcel of goods for $170, by which I4ose 15 

per cent, what did they cost ? 

It is evident that the cost, less 15 per cent, that is, less 15 
hundredths of the cost, is equal to $170. Hence, 85 ban- 

Quest. — 326. Knowing the par ennt of gain and the amount received, 
how do you find the coati 327. Knowing *he per cent and the amount 
Imt, bow do you find tli« costT 
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LOSS AND GAIN. 251 

dredths of the cost is equal to $170 ; and consequently, the 

$170 X 100 -^ 85 = S200 cost. 
Hence, to find the cost when there is a loss. 
Multiply the amount received by 100 and divide the product 

by the difference bettceen 100 and the per cent lost, and the 

quotient will he the cost. 



1. Sold cloth at 8!1,25 per yard and lost 15 per cent: for 
what should I have sold it to have gained 12 per cent? 

2. Sold cloth at $1,25 per yard and lost 15 per cent: 
what per cent should I have gained'had I sold it at $1,6470|^ 
per yard 1 

3. Sold cloth at 8l,6470j-fi per yard and gained 12 per 
cent ; for what ought I to have sold it to lose 15 per cent ? 

4. A bought a piece of cotton containing 80 yards, at 6 
cents per yard ; he sold i; for 7J cents per yard ; how much 
did he gain, and how much per cent? 

5. Bought a piece of cloth containing 150 yards for $650 : 
what must it be sold for per yard, in order to gain $300 ? 

6. Bought a quantity of wine at SI,35 per gallon, but it 
proves to be bad and I am obliged to sell it at 15 per cent 
less than 1 gave : how much must I sell it for per gallon ? 

7. A farmer sells 375 bushels of coin for 751;?^. per buahel : 
the purchaser sells it at an advance of 30 per cent: how 
much did he receive for the corn ? 

8. A merchant buys one tun of wine for which he pays 
$725, and wishes to sell it by the hogshead at an advance 
of 30 per cent : what must he charge per hogshead ? 

9. A merchant buys 316 yards of calico for which he pays 
20 cents per yard ; one-half is so damaged that he is obliged 
to sell it at a loss of 6 per cent ; the remainder he sells at 
an advance of 1 9 per cent : how much did he gain '. 
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10. If I buy coffee at 16 cents and sell it at 20 cents, how 
much do I make per ceat on the money paid ? 

11. If I buy tea at 4s. per pound and sell it at 4i'. 9d. per 
pound, how much should I gain on a purchase of £100? 

13. A merchant bought 650 pounds of cheese at 10 cents 
per pound, and sold it at 12 centa per pound ; how much did 
he gain on the whole, and how much per cent oa the money 
laid out? 

13. Bought cloth at ®2,50 per yard, which proving bad, I 
wish to sell it at a loss of 1 8 per cent : how much must 1 ask 
per yard ? 

14. Bought 150 gallons of molasses at 75 cents a gallon, 
30 gallons of which leaked out. At what price per gallon 
must the remainder be sold that I may clear 10 per cent on 



STOCKS AND CORPORAT ON 

228. Stock is a gene a nam h m n y n bu d 
by individuals for the estab hm n b k and m 
luring companies, and th nd du wh on u h 
money are called Slockho d 

229. The individuals so associated are called, in their 
collective capacity, a Corporation ; and the law which defines 
their rights and powers, is called the Charter of the Bank ot 
Company. 

230. The amount of money paid in by the stockholders to 
carry on the business of the corporation, is called the Capi- 
tal. The capital is generally divided Into a certain numbei 
of equal parts called shares, and the written evidences of 
ownership of such shares, are called certificates of stock. 

Qi'EBT.— 938. What is stock?. What are individuals called who ewu 
the stock? 329. What sie they called in their associated capacity 7 What 
is the law called which incorporates lliem 1 S30. What is the amount of 
money paid ia by the stockholders called 7 How is the capital geoeially 
divided 7 What is the evidence of ownership cdled ? 
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231 W hen the General Government, or any of the states 
borr ws money for public purposes, an evidence is given to 
the lender in the torm of a bond, bearing a given interest. 
Such bonds when given by the United States, are called 
United Slates Stock and when given by any one of the 
■^iium are called Slate Stocks. These bonds or stocks are 
generally made tran lerable from one person to another. 

232 The nominal or par value of a stock is its original 
c ^t that IS the amou t named in the certificate or bond. 
The market value la what it will bring when sold. If the 
markpl value is al ove the par value, the stock is said to be 
at a premium or abo c pir ; but if the market value is below 
the par val le il is ihcn i, lid to he at a discount, or below par. 
For example il $100 ot stock will bring in the market $] 10, 
the stock IS 10 per cent above par ; if, on the contrary, it will 
bring but $90 it a 10 percent below par : the percentage 
of premium or discount being always estimated on the par 



COMMISSION AND BROKERAGE. 

S3 A person who buys or sells goods for another, re- 

ing therefor a certain rale ppr cent is called a factor or 

n merchant and the percentage on any purchase 

r sale is callel the c, 



23 1 Dealers in money or stocks are called Brokers, and 
the amount of their conimiaaions on any purchase or sale, ia 
called the brokerage The commission for goods or moneys 
IS generally a certain per cent or rate per hundred on the 
moneys paid out or received and the amount may be deter- 
mined by the rules of simple interest 

QuEOT.— 931. What jb United States atocitT What are state stocka? 
asa. What is the nomiaa! or par value of a slock! What ia the market 
value! What do you uadeistand by a atock's being al a premium) What 
by its being at a discount! 233. What is the buaaess uf B. commisBion 
merchant? 934. What is the business of a broker? How a tha oom- 
miMion on good* and raoueya griioraily estiiuated' 
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The commission for the purchase and sale of goods varies 
from 21 to J2J per cent, and under soine circumstances even 
higher rates are paid. The brokerage on the purchase and 
sale of stocks in Wall-street, in llie city of New York, is 
generally one-fourth per cent on the par value of the stock. 



1. What is tt 

We here find the com- 

terest, by multiplying by the 
decimal which expresses 



the r 



Bper . 



$4396 



$263,76 

Ans. $363,76. 



it S435 per bale, and 
: how much must he 



3, A factor sells 130 bales of cotton a 
is tfl^receive 2^ per cent commission: 
pay over to his principal ? 

3. A sent to B, a broker, $383"5 to be invested in stock: 
B is to receive 2 per cent on the amount paid for the slock : 
what was the value of the stock purchased 1 



As B is to receive 2 per 
cent, it follows that $102 
of A's money wiU purchase 
but $100 of stock: hence, 
100+ the commission, is to 
100, as the given sum to 
the value of the slock which 
it will purchase. Hence, 
to find the value of the stock 
purchased, 



100 



103 ; 100 : ; 3825 : Ans 



Multiply the ami 
product by 100 plu. 



tut to he invested hy 100 and divide the 
the brokerage. 



n the purchaae and sale of 
gonial How may it tie dstermiaedl What is the customaty brokeib 
age on the punthaae and tale of etocki 7 
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Amount paid - - $3750 

Brokerage on $37o0, at 3 per cent =z 75 

' Total sum - - $3825" 

4. I have $5000 to be laid out in stocks which are 15 per 
cent below par : how much will it purchase at the par or 
nominal value ? 

It is plain that every 85 dollars will purchase stock of the 
par value of $100 : hence, 

$85 : $100 : ; $5000 : Atis. 

Therefore, 10 find how much will be purchased at the par 
value, when the stock is below par, 

Multiply the sum to be iavested by 100 and divide the 
product by 100 minus the discount. 

5, A person has $7000 which he wishes to invesi ; what 
will it purchase in 5 per cent stocks, at 3^ per cent below 
par, if he pays J- per cent brokerage? 

6, How much 6 per cent stock can be purchased for 
$8500, at 8^ per cent premium, \ per cent being paid to 
the broker ? 

7. A factor receives $708,75, and is directed to purchase 
iron at $45 per ton ; he is to receive 5 per cent on the money 
paid : how much iron can he purchase! 

S. Messrs. P, W, & K buy 200 shares of United States 
stock for Mr. A. The par value is $1000 dollars a share, 
the stock is at a premium of 6^ per cent, and their broker- 
age is one-fourth per cent. How much must A pay theui 
for his stock! 

9. Messrs. P, W, & K receive $28750 to be invested in 
stock. They charge ^ per cent commission on the amount 
paid ; what is the value of the stock purchased ? 

10. The par value or first cost of 357 shares of bank stock 
was $200 per share : what is the present value, if the stock 
is at a premium of 15 per cent, that is, 15 per cent above 
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256 BANKING. 

11. What wonld be the value of the stock named in the 
last example, if it were at a discount of 10 per cent ? 

12. One hundred shares of United States Bank stock waa 
worth i8^ per cent premium : the par value being $300 per 
share, what was the value of the iOO shares ? 

13. A bank fails, and has in circulation bills to the amoimt 
of $267581. It can pav 9J per cent ■ how much money is 
there on hand 1 

14. Sixty-nine shares of bank itock, of which the par 
value is $125, js at a discount of 8 per cent what is its 

15. My commission mprchant sells goods to the amount 
of $1000, on which I allow ham a commission of 2 per cent-; 
and as he pays over before the money becomes due, I allow 
him 1-^ per cent how mm,h am 1 to receiie ' 

16. My broker receives from me $2000 to be laid out in 
stocks : what will be the value of my stocks after allowing 
him ^ per, cent commission ? 

17. I sold $13921,60 worth of goods for a merchant at a 
commission of 2i. pet cent : how much ought I to pay over 
to my principal ? 

18. I remitted to my agent 814750 to lay out in the pur- 
chase of iron. He takes 3^ per cent on the whole sum for 
his commission, and then buys iron at 95 dollars per ton : 
how much does he purchase ? 



235. Banks are corporations created by law for the pur- 
pose of receiving deposites, loaning money, and liimislung a 
paper circulation represented by specie. 

The notes made by a bank circulate as money, because 
they are payable in specie on presentation at the bank. They 
are called bank notes, or bank bills. 

I of B bank cirCHlata 
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236. The note of an indiyidiial, or as it is generally called, 
a promissory iioie or note of hand, is a positive engagement, 
in writing, to pay a given sum at a lime specified, and to a 
person named in the note, or to his order, or sometimes to the 
bearer at large. 

FORMS OF NOTES. 

Negotiable Note. 
No. 1. ^ 

$35,50. Providence, May 1, 1849. 

For value received I promise to pay on demand, to Abel 
Bond, or order, twenty-live dollars and fifty cents. 



Note Payable to Bearer. 
No. 2. 
8875,39. St. Louis, May 1, 1845. 

For value received I promise to pay, six months after 
dale, to John Johns, or tiearer, eight hundred and aeuenly-five dol- 
lars and thiriy-nine cents. 

Pierce Penst, 



Note by two Persons. 
No. 3. 
$659,87. Buffalo, June 2, 1840. 

For value leoeived we, jointly and severally, promise to 
pay to Richard Ricks, or order, on demand, sis hundred and fifty 
nine dollars and twenty-seven cents. Ekos Allan. 

John Allan. 



Note Payable at a Bank. 
No. 4. 
820,25. Chicago, May 7, 1846. 

Sixty days after date, 1 promise to pay John Anderson, 
or order, at the Bank of Commerce in the city of New York, 
twenty dollars and twenty-five cents, for value received. 

Jesse Stokes. 

QuEsr. — 936. What is a promissory note J 

HoslcdDyGoOglc 



258 BANKING. 

Remarks relating to Notes. 

1. The petsiin who signs a note, is called the drawer or maier 
oflhenole; thus Reuben Holmes is the drawer of note No. I. 

2. The person who has the rightful possession of a note, is called 
the holder of the note. 

3. A note is said to be TtegoUahle when it is made payable to 
A E, or order, who is called the payee, (see No. I.) Now, if Abel 
Bond, to whom this note is made payable, writes his name on the 
back of it, he is said to endorse the note, and he is called the en- 
dorser ; and when the note becomes due, the holder must first de- 
mand payment of the maker, Reuben Holmes, and if he declines 
paying it, tbe holder may then require payment of Ahel Bond, the 
endorser. 

4. If the note is made payable to A B, or bearer, then the drawer 
alone is responsible, and he must pay lo any person who holds the 

5. The time at which a note is to be paid should always be 
named, but if no time is specified, the drawer must pay when re- 
quired to do so, and the note will draw interest after the payment 
is demanded. 

6. When a note, payable at a future day, becomes due, it will 
draw interest, though no mention is made of interest. 

7. In each of the States there is a rate of interest established by 
law, which is called (he legal interest, and when no rate is speci- 
fied, the note wji! always draw legal interest. If a rate higher than 
legal interest be taken, the drawer, in most of the States, is not 
bound to pay the noia. 

8. If two persons jointly and severally give their note, (see 
No. 3,) it may be collected of cither of them. 

9. The words " For value received," should be expressed in 

Quest.— 1. What is the person called who signs a nolet 2. What ia 
the person caiied who owns it J 3. When ie a note said lo he negotiable ? 
What is the perebn called to whom a note is made payable? Wlien tlio 
payee writes his name on the back, what is he said to do? What is be 
then called ? 4. If a note is made payable to A B, who is reBpooaiblo for its 
payment ? \ If no time is specified, when is a note to be paid ? 6. WiU 
a note draw intereal after it /alls due, if not slated in tlie note ? 7, It the 
rate of interest named in a note is higher than the legal rate, can the 
amount of the note be collected ? 8. If two persons jointly and severally 
give a note, of whom- may it be eoUeoledl 9. What words should be pal 
in every note 1 
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10 When a note is given, panbje on a fixed day, and in a spe- 
cifie artiole, a« in wheat or rje, payment must be offered at the 
specihed lime, and il it i^ noS, Ihe hiilder can demrind tlii: value in 
mone\ 

237 B^ mercanlilp usage and ih f b k 
does not really fall due untd the p f d j f 
the time mentioned on ila face F pT N N 1 
would be due on the 4th of No mb d h 1 d 
ditional Ja\8 are called dayi ofgr 

'W hen the last daj of grace happ b S d y 

holiday, such as New Year's or h h f J 1> 
must be paid the day before ; that h d d y f 

grace. 

BANK DISCOUNT, 

238 B NK. Di ouNT is the charge made by a bank for 
hpin fmny la note before it becomes due By 
h f b k his discount is the interest on the 

am u m d h ote, from the lime the note is dis- 

un d to h m h a it falls due, in which time the three 

d J f g 1 ys included. The amount named m 

11 d 1 I of h. 

The PREsi;\T vai.uk of a note is the difference between 

the face of the note and the discount. 

239. There are two kinds of notes distountod dt banks 
Ist. Notes given by one individual to another for property 
actually sold — these are called business notes, or bminess 
paper. 2d. Notes made for the purpose of borrowing money. 

Quest..— 10. If a note ie made payable on a. fixed day and in a specified 
article, and is not paid, wbat may be done 1 237. How long is tlie time 
for the payment of a note eitended by mercantile usage 1 What are these 
days called? When the laet day of grace falls on a Sunday, or holiday, 
wbon must the note be paid ^ 338. What is bank discount ^ How is it 
esUmated? How is it estimated by the custom of banks? What ia the 
face of a note? What is the preeent value of a note? 339. How many 
kinds of notOB are diecouuteil at banks? What distinguishes one kind fnun 
the other, and wliat are they called ? 
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which are called aceommodation notes, or accommodation paper. 
The first class of paper is much preferred hy the banks, as 
more likely to be paid when it falls due, or in mercantile 
phrase, " when it comes to maturity." 

Hence, to find the bank discount on a note, 

Add 3 days to the time which the note has to run before il 
becomes due, and calculate the interest for this time at the given 
rate per cent. 



1. What is (he bank discount of a note of $1000 payable 
in 60 days, at 6 per cent interest ? This note will have 63 

2. A merchant sold a cargo of cotton for $15720, for which 
he receives ^ note at 6 mouths : how much money will lie re- 
ceive at a bank for tbis note, discounting it at 6 per cent 
interest ? 

3. Wbat is the bank diecoiint on a note of $556,27 pay- 
able in 60 days, discounted at 6 per cent per annum ? 

4. A has a note against B for $3456, payable in three 
montlis ; he gets it discounted at 7 per cent interest : how 
much does he receive ? 

5. What is the bank discount on a note of $367,47, having 
t year, I month, and 13 days to run; as shown by the face 
of tile note, discounted at 7 per cent ? 

6. For value received I promise to pay to John Jones, four 
moutlta from the 17th of July next, six thousand five hundred 
and seventy-nine dollars and 15 cents. What will be the dis- 
count on this, if discounted on the 1st of August, at 6 pec 

240. It is often necessary to make a note, of which the 
present value shall be a giifen amount. For example, if! 
wish to receive at bank the sum of two hundred dollars, for 
what amount must I give my note payable in three months 1 

Qdebt. — Which kind is preferred ? How do you find the bank discount 
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If we calculate the interest on one dollar for the time, 
which will be 3 monihs added to the 3 days of grace, and at 
the same rate per cent, this will be the bank (iiscouQt on $1 
payable in 3 months ; and if this discount be suhiracted from 
one dollar, the remainder will be the present value of one dol- 
lar, to be paid at the end of 3 months. Therefore, 
Pres. vai, of $1 : pres. vai. of note ; : $1 : amount of note. 

Hence, to find the face of a note, due at a future lime and 
bearing a given interest, that sliall have a liBown present value. 

Find the present value of $1 /or the same time and at the 
same rate of interest, 6y ichich divide the present value of the 
note, and the quotient will be the face of the note.'' 



1. For what sum must a note be drawn at 3 months, so 
that when discounted at a bank, at 6 per cent, (he amount 
received shall be $500 t 

Interest on $! for the time, 3mo. and 3Ja. — $0,0155, which 
taken from $ I , gives present value of I i — 0,9S45 ; then 
$500 -^ 0,9845 — 507,872 + - face of note. 

Bank interest on $507,872 for 3 months, including 3 days 
of grace, at 6 per cent — 7 872, which hemg taken from the 
face of the note, U aves $500 for jts present value. 

2 For what sum must a note be drawn, at seven per cent, 
pajahle on its face m I veai' monlhs and 14 days, so that 
when discounted at bink it shal! produce $307,37 ? 

T \ note IS 10 bp drawn haung on its face 8 months and 
12 days 10 run an! lo bear an interest of 7 per cent, so that 
It will pay a debt of $5460 what is the amount ? 

* The first rule foundpd on rtie above well-known principle, was. it is believed, 
first pBblietied by Roswell C. SmiUi, in his New Ariihmetic. 

QoMT.— Whtit will be the ptes.^nt valoe of ore dollar due in 3 months 7 
How will you find the faPe of a note, of a given preBeat value, that shaM 
b« pa/Hblc al a future time 1 
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4. What sum, 6 montha and 9 days from July 18th," 1846, 
drawing an interest of 6 per cent, will pay a debt of $674,89 
at bank, on the 1st of August, !846? 

5. Mr. Johnson has Mr. Squires' note for $874,57, having 

4 months to run, from July 13tli, and bearing an interest of 

5 per cent. On the 1st of October he wishes to pay a debt 
at bank of $750,35, and gives the note in payment : how 
much must he receive back from the bank? 

6. What must be the amountof anote discounted at 6 pr ct. 
having 4 months aiid 7 days to run, to pay a debt of $1475,50 ! 

7. Mr. Jones, on the 1st of June, desires to pay a debt at 
bank by a note dated Maylfitb, having fi months to run and 
drawing 7 per cent interest ; for what amount must the note 
be drawn the debt being 81683,76 I 

8. What amount at the end of one year, with grace, in- 
terest at 5 per cent, will pay $1004,20 at bank? 



DISCOUNT. 



241. If I give my note to Mr. Wilson for $106, payable in 
one year, the true present value of the note will be less than 
§1 1 06 by the interest on its present naljte for one year ; that is, 
its true pre.sent value will be $100. 

The true present value of a note is that sum which being 
put at interest until the note becomes due, would increase to 
an amount equal to the face of the note. Thus, $100 Is the 
true present value of the note to Mr; Wilson. 

The discount is the difference between th^ face of a note and 
its true present value. Thus, $6 is the discount on the note 
lojVIr. Wilson. 

To find the true present value of a note due at a future 
time, find the interest of $1 for the same time ; then, 

$1 + its interest : $1 : given sum : its present value. 

QuEffP.— 241. What in the true premnl value of a note ? What is. th« 
true diacouutl How do yon Snd the true present value of a uole due at a 
future time? 
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Hence, to find the present value of any sum, 

Add one dollar to its interest for the given time and divide 

the given amount by this immber, and the quotient mill be the 

present- value. 



1. What 13 
in one year, without 
cent per annum ? 

Si + its interest for the given 

Hence, $1828,75 ^ Sl,045 



ue of a note for $1828,75, due 
id bearing an interest of 4j per 



$1,045; 
$1750 the present value. 



Int. on $1750 for 1 year, at 4^ per cent = $78,75 
Add principal -...--.. 1750 

Amount - - $1828,73 

2. A note cf $1051,50 is due in 11 months, without grace, 
but the person, to whom it is payable sella it with the dis- 
count off" at 7 per cent : how much shall he receive ? 

3. How much ought Mr. Ready to pay in cash for his note 
of £36, due 15 mqnths hence, without grace, it being dis- 
counted at 5 per ceBt ? 

242. Note. — When payments are to be made at different times, 
find.tke present value of the sums separately, and their sura will 
lie the present value of the note. 

4. What is the present value of a note for $10500, on 
which $900 are to be paid in six months ; $2700 in one 
year ; $3900 in eighteen months ; and the residue at the 
expiration of two years, all without grace, the rate of interest 
being 6 per cent per annum ? 

5. What is the discount of £4500, one-half payable in 6 
months and the other half at the expiration of a year, with- 
out grace, at 7 per cent per annum ? 

ide at different timea, how do yon 
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6. What is the present value of $57G0, one-half payable 
in 3 months, one-third in 6 months, and the rest in 9 months, 
without grace, at 6 per cent per annum ? 

7. Mr. A gives his note to B for $720, one-half payable 
in 4 months and the other half in 8 months, without grace ; 
what is the present value of said note, discount at 5 per ceni 
per annum ? 

8. What is the present value of JS825 payable as follows : 
one-half in 3 months, one-tliird in 6 months, and the rest in 
9 months, without grace, the discount being 6 per cent pet 

9. Bought goods for £750 ready money, and sold them for 
£900 payable by a note at 6 months, without grace : now, if 
I discount the note at 6 per cent pet annum, will I make 

10. What is the present value of S4000 payable in 9 
months, witiiout grace, discount 4^ per cent per annum ? 

11. How much corn must I carry to a miller that I may 
receive a bushel of meai, -^^ being allowed for toll and waste 1 

12. Mi. Johnson has a note against Mr. Williams for 
$2146,50, dated August 17th, 1838, which becomes due 
Jan. 11th, 1839; if the note is- discounted at 6 per cent, what 
ready money must be paid for it September 25th, 1838? 

13. C owes D 83456, to be paid October 37lh, 1842: 
C wishes to pay on the 24tli of August, 1838, to which D 
consents ; how much ought D to receive, interest at 6 pet 

14. What is the present value of a note of $4800, due 4 
years hence, withimt grace, the interest being computed at 
5 per cent per annum? 

15. A man having a horse for sale, offered it for 8325 
cash in hand, or S30 at 9 months, without grace ; the buyer 
chose the latter : did the seller lose or make by his offer, sup- 
posing money to be worth 7 per cent ? 
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INSURANCE. 

243. Insurance is an agreement, generally in writing, by 
whiuh an individual or company bind themselves lo exempt 
the owners of certain property, such as ships, goods, houses, 
&c., from loss or hazard. 

The written agreement made by the parties, is called the 
policy. 

The amount paid by him who owns the property to those 
who insure it, as a compensation for their risk, is called the 
pTemium. The premium is generally so much per cent on 
the property insured, and is fyund by the rules for simple 
interest. 



1. What would be the premium for the insurance of a 
house valued at $8754 against loss by fire for 1 year, at ^ 
per cent? 

By multiplying by .01, we have the insurance ( g^ g^ 

at 1 per cent ( 

The half, is the insurance at half per cent - 843,77. 

2. What would be the premium for insuring a ship and 
cargo, valued at $147674, from New York to Liveroool. at 
3i per cent? 

3. What would be the insurance on a ship valued at 
$47520, at ^ per cent 1 Also at ^ per cent ? 

4. What would be the insurance on a house valued at 
$16800, at 1^ per cent? Also at | per cent! At J per 
cent ? At J per cent ? At J per cent ? 

5. What is the insurance on a store and goods valued at 
$47000, at 2j per cent! At 3 percent? Atl^perceutT 
At J per cent ? At ^ per cent ? At } per cent ? At J per 
cent ? At ^ per cent ? 

QuEirr.— 343. What ia insurancBj Wliat is (he wriltSQ agrsBmmit 
called! What ie the amount paid far the iusurance called? Hon are thn 
premiums generally eetimstcd? How are they IbundT 
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6. A merchant wishes to insure nn a vessel and cargo at 
sea, valued at $38800 : what will be the premium at If per 

7. What is the premium on $2250 at If per cent? 

8. What is the premium on $8750 at 31 per cent ? 

9. A merchant owns three-fourths of a ship valued at 
$24000, and insures his interest at 2-J- per cent : .what does 
he pay for his policy ? 

10. A merchant learns that hia vessel and cargo, valued at 
S36000, have been injured to the amounl of $12000; he 
effects an insurance on the remainder at 5 J per cent : what 
premium does he pay 1 

1 1. What is the insurance on my house, valued at $7500. 
at } per cent ? 



ASSesSIHG TAXES, 

244. A TAX is 3 certain sum required to be paid by the 
inhabitants of a town, county, or state, for the support of 
government. It is generally collected from each individual, 
in proportion to the amount of his property. 

In some states, however, every white male citizen over 
the age of twenty-one years is required to pay a certain tax. 
This tax is called a poll-tax; and each person so taxed is 
called a poll. 

245. Ill assessing taxes, the first tiling to be done is to 
make a complete inventory of all the property in the town on 
which the tax is to be laid. If there is a poll tax, make a 
full list of the polls and multiply the number by the tax on 
each poll, and subtract the product I'roni the whole tax to be 
raised by the town ; the remainder will be the amount to be 
raised on the "property. Having done this, divide the whole 

Quest.— 344. What Ie tax? How is it genarally coHeclsd? Whatiea 
poU-tax? 345. Wbul Je the lirst thing to be done ill aseesung a tax T If 
tliere is & poll-tai, how du yoii Riid the amouut ? How then da yon Sud 
the per cent of tax la be <evinl on a dollar T 
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tax to he raised by the amount of taxable property, and the 
quotient mil be the tax on $1. Then multiply this quotient 
by the inventory of each individual, and the product will be 
the tax on his property. 

EXAMPLES, 

I. A certain town is to be taxed $4280 ; the property on 
which the tax is to be levied is valued at flOOOOOO. Now 
there are 300 polls, each taxed $1,40. The property of 
A is valued at $3P00, and he pays 4 polls, 
B's at $2400, pays 4 poOs, E's at $7242, pays 4 polls, 

C's at $2530, pays 2 » F's at $1651, pays 6 " 

D's at $2250, pays 6 " G's at $1600,80 paya4 " 

What will be the tax on one dollar, and what will be A's 
tax, and also that of each on the list ? 
First, $1,40 X 300 — $280 amount of poll-tax. 

$4380 — $380 — $4000 amount to be levied on property. 
Then, $4000 -^ $1000000 — 4 mills on $1. 

Now, to find the tax of each, as A's, for example, 

A's inventory - - - $2800 

,004 

11,20 

4 polls at $1,40 each - 5,60 

A's whoJe ta,x - - - 816,80 

In the same manner the tax of each person in the town- 
ship may be found. 

246. Having found the per cent, or the amount to be raised 
on each dollar, form a table showing the amount which certain 
turns would produce at the s^me rate per cent. Thus, after 
having found, as in the last example, that four mills are to be 
raised on every dollar, we can, by multiplying in succession 
by the numbers I, 2, 3, 4, 5, 6, 7, 8, &c., form the following 

QinwT. — How do you then find the ainoimt lo be levied cm each in- 
dindual 7 046. Hoff do yau form an nntnwmnnt lable 1 



,y Google 



$ 


« 


$ S 


9 


$ i 


1 gives 0,004 


20 gives 0,080 


300 giv 


a 1,200 


2 


' 0,008 


30 


' 0,120 


400 " 


1,600 


3 


' 0,0!2 


40 


' 0,160 


500 " 


2,000 


4 


' 0,0] 6 


50 


' 0,200 


600 " 


2,400 


5 


' 0,020 


60 


' 0,240 


700 " 


2,800 


6 


' 0,024 


70 


' 0,280 


800 " 


3,300 


7 


' 0,028 


80 


' 0,320 


900. " 


3,600 


8 


' 0,033 


90 


' 0,360 


3000 " 


4,000 


9 


■ 0,036 


100 


' 0,400 


3000 " 


8,000 


10 


' 0,040 


200 " 0,800 


3000 " 


12.000 



This table shows the amouu 


t to be raised on eac 


the columns under $'s. 




1. To find the 


amount of B 


a tax from this table. 


B's tax 


jn $3000 


- - is - $8,000 


B's tax 


n 400 


- is - $1,600 


B's tax 


VI 4 polls, a 


81,40 - $5,600 


B 


s total lax 


- is - $15,300 


2. To find the 


mount of C 


s tax from the table. 


C's tax 


n 83000 


- is - $8,000 


C's tax 


n 300 


- is - $3,000 


C's tax on 30 


- is - $0,120 


C's tax 


n 2 polla 


- is - $3,800 


C 


total tax 


- is - 812,920 


In a similar m 


inner, we m 


ght find the taxes U 



e paid 
by D, E, <fcc. 

2. In a county embracing 350 polls, the amount of prop- 
erty on the tax list is $318200 ; the amount to be raised is 
as follows: for state purposes $1465,50; for county pur- 
poses 8350,25 ; and for town purposes $200,25, By a vote 
of the county, a tax is levied on each poll of $1,50 : how 
much per cent will be laid upon the property ? 

3. In a county embracing a population of 98415 persons, 
a tax is levied for town, county, and state purposes, amount- 
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EQUATION OF PAYMENTS. 209 

ing to $100406. Of this sum, a. part is to be raised by a tax 
of 25 cents on each poll, and the remainder by a tax of two 
mills on the dollar ; what was the amount of property on the 
tax list ? 



EQUATION OF PAYMENTS. 



)e paid in 6 months ; $3 io 

be paid in 13 months. I 

izngle payment, to be made 

or I shall lose interest : at 

lade? 

lean time of payment of 

nes, is calied Equation of 



247. f OWE Mr. Wilson «2 tt 
be paid in 8 months; and $1 t 
wish In pay his entire dues at i 
at such a time, that neither he 
what time must the payment be 

The method of finding the 
several sums due at different 
Pai/ merits. 

Taking the example above. 
Inc. of S3 for 6mo. = int. of $1 for 12mo. 2 X 6 = 13 

" of $3 for 8mo. — int-'of $1 for 24mo. 3 X , 8 = 34 

" of 81 for 12mo. — int. of SI for 12mo. 1 x 13 = 13 
S6~ "48" IF 

The interest on all the sums, lo the times of payment, is 
equal to the interest of 81 for 48 months. But 48 is equal 
to the sum of all the products which arise from multiply- 
ing each sum by the time at which it iiecomes due : hence, 
the sum of the products is equal to the time which would be 
necessary for $1 to produce the same interest as would be 
produced by all the sums. 

Now, if $1 will produce a certain interest in 48 months, 
in what time will $6 (or the sum of the payments) produce 
the same interest? The time is obviously found by dividing 
48 (the sum of the products) by 86, (the sum of the pay- 

QuEW.— 247. What is Equation of Paymonla? What is thesuni of the 
pniducCs, which ariee from lagltiplyiiig' each paymeut hy the Ume to which 
ii becamea due, equal to ? 
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270 EQUATION OF PAYMENTS. 

Hence, to find the mean lime, 

Multiply each payment by the time before it becoTJies diie, and 
divide the sum of the products by the sum of the payments : the 
quotient will be the mean time. 



1. B owes A 3600: $300 is to be paid in two months, 
$300 in four months, and 3200 io six months : what is the 
mean time for the payment of the whole ? 

We here mulliply each snm 
by the time at which it be- 
comes due, and divide the sum 
of the products by the sum of 
the payments. 



200 X 2 = 400 
200 X 4 ^ 800 
200 X 6 = 1200 
6|00 )24|o6 

Ans. 4 months 

2. A merchant owes $1300, of which $200 is to be paid 
in 4 months, $400 in 10 months, and the remainder in 16 
months : if be pays the whole at once, at what time must he 
make the payment? 

3. A merchant owes $1800 to be paid in 13 months, $2400 
to be paid in 6 months, and $2700 to be paid in 9 months : 
what is the equated time of payment 1 

4. A owes B $2400 ; one-third is to be paid in 6 months, 
one fourth in 8 months, and the remainder in 12 months: 
what is the mean time of payment ? 

5. A merchant has due him $600 to be paid in 30 days, 
-$1000 to be paid in 60 days, and 1500 to be paid in 90 days : 
what is the equated time fot the payment of the whole 1 

6. A merchant has due- him $4500; one-sixth is to be 
paid in 4 months, one-third in 6 months, and the rest in 12 
months : what is the equated time for die payment of the 
whole ? 

QuEBT. — How do you fiad thi 
reckon tlie time from the dale at 
you include the fiisC paymeat ? 
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Note I. — If one of the payments is due on the day from which the 
eq"nicr| lime ia reckoned, its corresponding product will be nothing, 
bii i:>f payment must Btili be added in finding the sum of the paj- 

7. I owe $1000 to be paid on the 1st of January, $1500 
on the .1st of February, $3000 on tiiit 1st of March, anil 
$4000 on the 15th of April; reckoning from the 1st of 
January, and calling February S8 days, on what day must 
lliS money be paid '! 

Note 2. — [n finding the eqnated time of payments for several 
aiims, due at different times, any day may be assumed as the one 
from which we reckon. Thus, if I owe Mr. Wilson 8100 to be 
paid on the 15th of July, S208 on the 15th of August, and «300 on 
the 9th of September, and we require the mean time of a single 
payment, it would be most convenient to estimate from the Ist of 
J.ly. 

From 1st of July to 1st payment 14 days 
" " " to 2d payment 45 days 
" " " to 3d payment 70 days. 



, by rule given above, 



100 X 
200 X 
300 X 
600 


14 ^ 1400 

45= 9000 

70^21000 

6|00}314|00 


52* 



Hence, the amount will fall due in 52J days from the Ist 
of July ; that is, on the 23d day of August. 

But we may, if we please, demand at what time the pay- 
ment would be due from the 1st of June. 

From June 1st to Ist payment 44 days 
" " " to 2d payment 75 days 
" " " to 3d payment 100 days. 
Thus, 100 X 44 — 4400 

300 X 75 ^ 15000 
300 X 100 ^ 300Q0 
600 _6|00)494|00 
W 
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273 EQUATION OF PAYMENTS. 

Hence, the payment becomes due in 82J days from June 
isl, or on the 22d of August — the same as before. 

Any day may, therefore, he taken as the one from wMek the 
mean tiine is estimated. 

9. Mr. Jonea purchased of Mr. Wilson, on a credit of six 
months, goods to the following amounts : 

15ih of January, a bill of $3750, 
10th of February, a bill of 3000, 
6tli of March, a bill of 2400, 
8th of June, a bill of 2250. 

He wishes, on the Ist of Juiy, to give his note for the 
amount ; at what time must it be made payable 1 

JO. Mr. Gilbert bought $-1000 wortli of goods ; he i^^s lo 
pay $1600 in five months, ®1200 in six months, and the re- 
mainder ill eight months : what will be the time of credit, if 
he pays the whole amount at a single payment ? 

11. A owes B 81200, of which $240 is to be paid in three 
months, $3S0 in five months, and the remainder in ten months 
what is ihe mean time of payment ? 

13. A merchant bought several lots of goods, as follows : 
A bill of $650, June 6th, 
Do. of 890, July 8ib, 
Do. of 7940, August 1st. 



Now, if the c 


redit is 6 months, at what tii 


ue will the whole 


become due? 






13. Mr. Swa 


in bought goods to the amou 


Qt of 93840, to be 



aid for as follows, via.: one-fourth in cash, one-founh ii 
months, one-fourth in 7 months, and the remainder in one 
year ; what is the average tjme of payment 1 

14. Mr. Johnson sold, on a credit of 8 months, the follow- 
ing bills of goods : 

April Ist, a bill of $4350, 

May 7th. a bill of 3750, 

June 5th, a bill of 2550. 

At what time will the whole hccome dueT 
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PARTNERSHIP OR FELLOWSHIP. 

248. Partnership or Fellowship is the joining together 
of several persons in trade, with an agreement to share the 
losses and profits according to the amount which each one 
puts into the partnership. The money employed is called 
the Capital Stock. 

The gain or loss to be shared is called the Dividend. 

It is plain that the whole stock which suffers the gain or 
loss, must be to the gain or loss, as the stock of any individual 
to his part of the gain or loss. Hence, 

As tile whole slock is to each man's share, so is the ichole 
gain or loss to each man's share of t/ie gain or loss. 



Add all the separate profits or shares together ; their sum 
should be equal to the gross profit or stock. 



1. A and B buy certain merchandise amounting to £160, 
of which A pays £90, and B £70 : they gain by the purchase 
£32 : what is each one's share of the profits ! 
A - - £90 
B - - £70 

' " ■ i £18 A's share. 

> £14 B's share. 



: : £33 : 



2. A and B have a joint stock of $4200, of which A owm 
»3600, and B f 600 : they gain in a year $2000: wfeat is 
each one's share of the profits? 

3. A. B, C, and D have £40,000 in trade : at the end of 
six months their profits amount to £16,000: what is each 
one's share, supposing A to receive £50 and D £30 out of 
the profits, for extra services ? 

Quest.— 348. What ie Parinerehip, orFelloWBhip? What in the gMn oi 
Iocs cnllsdT What in tha rule far finding each one'g ehara? 
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-i. Five persons, A, B, C, D, and E, have to share between 
them an estate of $20,000 : A is to liave one-fourth, B one- 
eighth, C one-sixth, D one-eighlh, and E what is leil: wha( 
will be the share of each? 



DOUBLE FELLOWSHIP. 

249. When several persona who are joined together in 
trade, employ their capital for different periods of time, the 
partnership is called Double Fellowship. 

For example, suppose A puts $100 in trade for 5 years, 
B $300 for 3 years, and C S300 for 1 year: ihi* would 
make a case of double fellowship. 

Now it is plain that there are two circumstances which 
should determine each one's share of the profits; \st, The 
amount of capital he puis in ; and 2dly, The time which it is 
continued in the business. 

Hence, each man's share should be proportional to the 
capital he puis in, multiplied by the time it is continued in 
trade. Therefore, to find each share. 

Multiply each man's stock Sy the time he continues it in 
trade ; then say, as the swn of the products is to_ each par- 
ticular product, so is the whole gain or loss to each man's share 
of the gain or loss. 

EXAMPLES. 

1. A and B enter into partriership ; A puts in £840 for 4 
months, ^^^ B P"ts in £<j50 for 6 months : they gain £300 ■ 
wliat is each one's share of the profits ? 
A's stock £840 X 4^3360 
B'sslocki:650x6-3900 '^ *■ <i- 

Quest.— 249. What is Double Fellowehip? What two oireamatttBoaa 
deteimiue each ana's ahon of the proGtB ^ Give the rule for finding eoob 
oae'a shue. 
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2. A put in trade £50 for 4 months, and B JSCO for 5 
months : they gained £24 : how is it to be divided between 
them? 

3. C and D hold a pasture together, for which they pay 
£54 : C pastures 23 -horses for 27 days, and D 21 horses 
for 39 days : how much of the rent ought each one to pay ! 



1 . A bankrupt is indebted $2729, viz. : to A 8509,37 ; to 
B $228 ; to C Sia91,33 ; and to D $709,40 ; but his estate 
is only worth $2046,75. How much can he pay on the dol- 
lar, and, how much will each creditor receive 1 

2. A, B, and C send a ship to sea, which together with 
her cargo was worth $15000. A and B owned each one- 
fifth, and C the rest. They gained $1250: how much did 
each pay towards the ship and cargo, and what did each re- 
ceive of the profits ? 

3. A man bequeathed his estate to his four sons in the fol- 
lowing manner, i-iz. : to his first $5000 ; to his second $4500 ; 
to his third $4500 ; and to his fourth $4000. But on settling 
his estate, it was found that after paying debts, charges, &c., 
only $12000 remained to be divided; how much must each 

4. A widow and her two sons have a. legacy of $4500, of 
which the widow is to have ono-h^lf and the sons each one- 
fourth. Now suppose the eldest son to relinquish his share, 
and the whole to be divided in the above proportions between 
the mother and youngest son, what will each receive ? 

5. Suppose premiums to the value of $12 are to be dis- 
tributed in a school in the following manner. The premiums 
are divided into three grades. The value of a premium of 
the £rst grade is twice the value of one of the second ; and 
the Falue of one of the second grade twice that of the third. 
Now there are 6 to receive premiums of the first grade, 12 
of the second, and 6 of the third : what will be the value of 
a single premium of each grade ? 
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6. Four traders form a company : A puts in $300 for 5 
months, B $600 far 7 months, C S960 for 8 months, D $1200 
for 9 months. In the course of trade they lost $750 ; how 
much falls to the share of each ? 

7. A and B lay out certain sums in merchandise amount- 
ing to S320, of which A pays $180 and B $140 ; they gaia 
by the purchase $64 : what is each one's shafe t 



ALUGATIOff MEDIAL. 

250. A MEGCHANT mixes Slh. of tea, worth 75ets. per 
pound, with 16ii. worth $1,02 per pound : what is the value 
of the mixture per pound ? 

The manner of finding the price of this mixture is caUed 
Alligation Medial. Hence, 

Alligation Medial teaches the meilioA of finding the price 
of a mixture mhen the simples of which it is composed, and their 
prices, are known. 

In the example ahove, the simples 8lb. and 16lb., and also 
their prices per pound, 7^cls. and $1,03, are known. 

8/6. of tea at 7oe/*. ppr /i.- 6,00 

16lb. " " $1,02 per tt. - - -. - 16,32 

24 sum of simples. Total cos t $22,32 

■Now, if the entire cost of the mix- i operation. 
ture, which is $22,32, be divided by ] 24)22, 32(93c(s. 
24, the number of pounds or sum of j 216 

the simples, the quotient 93cts. will be | 72 

the price per pound. Hence, to find 72 

the price of the mixture, ] 

Divide the entire cost of the whole mixture by the sum of the 
simples, and the quotient will be t/ie price of the mixture. 

Quest.— ~S50. What is AUigatiau Medial? Haw da yoa find the piice 
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1. A farmer mixes 30 bushels of wheat worth 5s. 
bushel, with 72 bushels of rye at 3s. per bushel, and i 
60 bushels of barley worth 2s. per bushel : what is the vi 
of a bushel of the mixturii ! 

30 bushels of wheat at 5s. - - loOs. 
72 " " rye at 3s. - - 216s. 

60 " " barley at 2s. ■ - '\20s. 
162 162)486(3*. 



Arts. 3 J, 
S. A wine merchant mixes 15 gallons of wine at $] per 
gallon with 25 gallons of brsndy worth 75 cents per gallon : 
what is the value of a gallon of the compound ? 

3. A grocer mixes SO gallons of whiskey worth Zlcts. per 
gallon with 6 gallons of water, which'costs nothing: what 
is the value of a gallon of the mixture ? 

4. A goldsmith melts together 2lh. of gold of 23 carats 
fine, 60s. of 20 carats fine, and Goz. of 16 carats fine-; what 
is the fineness of the mixture? 

5. On a certain day the mercury in the thermometer was 
observed to average the following heights ; from 6 in the 
morning to 9, 64°; from 9 to 12, 74°; from 12 lo 3, 84°; 
and from 3 to 6, 70° : what was the mean temperature of 
the day ? 



ALLIGATION ALTERNATE. 

251. A FARMER would mix oats worth 2s. per bushel with 
wheat worth 9s. per bushel, so that the mixture shall be 
worth 5s. per bushel : what proportion must be taken of each 

The method of finding how much of each sort must be 
taken is called Aliigation Alternate. Hence, 
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ALLIGATION ALTERNATE. 

t Alternate teaches the method of finding what 
proportion must he taken of siieral simples, w/iose prices are 
knovn, to form a compound of a given price. 

Alligation Alternito is tke reverse of Alligation Medial, 
anil may be pro\ed by it 

For a first example, let us take the one above stated. If 
oats worth 3i per bushel be mixed with wheat worth 9s., 
how muLh must be talieii of each sort that the compound 
may be wonh o* per bushel ' 

If (he pnce of the mj«ure were i CZ ,4 Data. 

Ss , half the sum ol the prices of the 5 < 

simples, u IS plain that it would be | ' ^ ^ Wheat. 

nece'ssaiy to take |ust as much oats as wheat. 

But since the price of the mixture is nearer to the price 
of the oatJi than to that oi the wheat, less wheat will be re- 
quired in the mixture than oats 

HiLMiig set down the pnues of the simples under each 
other, and hnked them together, we next set 5j., the price 
ot the mixture on the left We then take the difference be- 
tween 9 and 5 and place it opposite 3, the price of the oats, 
and alao the difference between 5 and 3, and place it oppo- 
site 9, the price of the wheat The difference standing op- 
posite each kind show, how much of th^t kind is to be taken. 
In the pre'^enl example, the mixture will consist of 4 bushels 
ot oats and Z of wheat , and any other quantities, bearing 
the ^ame proportion to each other, such as 8 and 4, 20 and 
10, &:c , will give a mixture of the same value. 



4 bushels of oats at ! 
2 bilshels of wheat a 
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252. To find the proportion in which several simples of 
giveo prices must be mixed together, that the compound may 
be worth a given price. 

L Set down the prices of the dmples one under the other, 
in the order of their values, beginning with the lowest. 

II. Link the least price with the greatest, and the one next 
to the least with the one next to tlie greatest^ and so on, until 
the price of each simple which is less than the price of the 
mixture is linked with one or more that is greater ;■ and every 
owe that is greater with one or more that is less. 

III. Write the difference betvxen the price of the mixture and 
that of each of the simples opposite that price with which the 
particular simple is linked; then the difference standing opposite 
any one price, or the sum of the differences, when there is more 
than one, will eapress the quantity to be taken of that price. 



1. A merchant would mix wines worth I6s., 18s., and 22s. 
per gallon in such a way, that the mixture may be worth 30* 
per gallon ; how much must be taken of each sort X 

( 16 ,2 at 16s. 

20 { 18-1 3 at 18s. 

(22^^ U+2=6 at 22*. 

. t 2gal. at 16s., 2 at 18s., and 6 at 23s. : or any other 

( quantities bearing the proportion of 2, 2, and 6. 
3. What proportions of coffee at 8e(s., lOc^s., and 14c(s. 
per lb. must be mixed together so that the compound shall be 
worth 12e;*, per lb. ? 

3. A goldsmith has gold of 16, of 18, of 33, and of 34 
carats fine: what part must be taken of each so that the 
shall be 21 carats finet 



QoEffT. — S5S. How do you iind the proportlom ao that the compoand may 
be of a given piicet 
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4. What ponion of brandy at 14s. pc;r gallon, of old Ma- 
deira al 24s. per gallon, of new Madeira at 21s. per gallon, 
and of brandy at 10^. per gallon, must be mixed together so 
that the mixture shall be worth 18s. per gallon t 



253. When a given quantity of one of the simples is to be 

I. Find the pf^porlional quantities of the simples as in 
Case I. 

II. Then say, as the nuwAer opposite the simple whose quati- 
tity is yiven, is to either proportional quantity, so is the given 
quantity, to the proportional part of the corresponding simple. 



1. How much wine at 5^., at 5*. 6d,, and 6s. per gallor 
jst be mixed with 4 gallons at 4s. per gallon, so that tb( 

shall be worth 5s. 4d. per gallon ? 

48 1 8 - - simple whose quantity is known. 

60, 2 1 

SeJ 4 V proportional quantities. 



64 



Ans. Igal. at 5s., 2 at 5s. 6., and 8 at fl* 

PROOF BV ALLIGATION MEDIAL. 

4gal. at is. per gallon - - 192d. 
1 " 5s. " - - - 60 

3 " 5s. 6d. " - - ■ 132 
8 » 6s. "... 576 

Is" 1 5)960(64rf. price of 



'i^uEST. — SS3. How da you End the proportiaa when the quantity of oi 
of the aimplee [■ given 1 



,y Google 



ALLIGATION 



281 



3. A farmer would mix 14 busbeJs of wheat at $1,20 per 
bushel, with rye at 72cts., barley at iScts., and oats at 36cf.s. : 
how much must be taken of each sort to make the mixture 
worth 64 cents per bushei ? 

3. There is a mixture made of wheat at 4s. per bushel, 
rye at 3s., barley at 2s., with 12 bushels of oats at I8d. per 
bushel ; how much has been taken of each sort when the 
mixture is worth 3s. 6d. 1 

4. A distiller would mix iOgal. of French brandy at 12s. 
per gallon, with English at 7s. and spirits at 4s. per gallon : 
what quantiiy must be taken of each sort, that the mixture 
may be afforded at 8s, per gallon ? 



254. When the quantity of the compound is given as weh 



3 the 



price 



I. Find the proportional quantities as in Case I. 

II. Tken aay, as the sum of^ the proportional quantities, is 
to each proportional quantity, so is the given quantity, to the 
eoTTespondinq part of each. 

EXAMPLES. 

i. A grocer has fout,sorls of sugar worth I2d,, lOd., 6d., 
and 4d. per pound ; he would make a mixture of 144/6. worth 
6d. per pound : what quantity must be taken of each sort ? 



4d. ; 24lb. at 



Sum of the proportional parts 



'^' ; 2416. at lOd. ■ and 48/5. at 12rf. 



QuBBT.-^54. How do yon determine the propor^ou when the quantity 
Bf the compound is given as well as the price 1 
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PROOF By ALLIGATION MEDIAL. 

4SZ4. M 4d. - - - ■ I92d. 

24:1b. " 6d.' - ■ ■ - 144(f. 

24». " XOd. - . - . 240(i. 

jm. " IZd. .... 576< /. 

144 144)1152(8(1. 

Hence, the average coat is 8d. 

3. A grocer having four sorts of tea worth 5*., 6s., 8s., 

and 9s. per lb., wishes a mixture of 87lb. worth 7s. per /*. : 

how much must be taken of each sort? 

3. A vintner has four sorts of wine, viz,, white wine at 4^ 
per gallon, Flemish at 6s. per gallon, Malaga at 8s. per gal- 
lon, and Canary at 10s. per gallon: be would make a mixture 
of 60 gallons to be worth 5s. per gallon : what quantity must 
be taken of each ! 

4. A silversmith has four sorts of gold, viz., of 24 carats 
fine, of 22 carats fine, of 20 carats fine, and of 1 5 carats fine : 
he would make a mixture of 42oa. of 17 carats fine: how 
much must be taken of each sort 7 



CUSTOM HOUSE BUSINESS. 

255. Persons who bring goods, or merchandise, into the 
United States, from foreign countries, are required to land 
them at particular places or ports, called Ports of Entry, and 
to pay a certain amount on their value, called a Dut>/. This 
duty is imposed by the General Government, and must be the 
same oa the same articles of merchandise, in every part of 
the United States. 

Besides the duties on merchandise, vessels employed in 
commerce are required, by law, to pay certain sums for the 
privOege of entering the ports. These sums are large or 

QuEBT— 355. What isBportofenttyl Whatisaduty? By whom are 
duties imposed ? What charges are vessels roquired lo pav 7 What are 
tlie mooej's «risiiig from duties ind lonnage ci^ed? 
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small, in proportion to the size or tonnage of vessels. The 
moneys arising from duties and tonnage, are called revenues. 

256, The revenues of the country are under the general 
direction of the Secretary of the Treasury, and to secure 
their faithful collection, the government has appointed va- 
rious officers at each port of entry or place where goods may 
be landed. 

257, The office established by the government at any port 
of entry, is called a Custom House, and the officers attached 
to it are called Custom House Officers. 

258. All duties levied by iaw on goods imported into the 
United States, are collected at the various custom houses, 
and are of two kinds, Specific and Ad valorem. 

A specific duty is a certain sum on a particular kind of 
goods named ; as so much per square yard on cotton or 
woollen cloths, so much per ton weight on iron, or so much 
per gallon on molasses. 

An ad valorem duty is such a per cent on the actual cost 
of the goods in the country from which ihey are imported. 
Thus, an ad valorem duty of 15 per cent on English cloths, 
is a duty of 15 per cent on the cost of cloths imported from 
England. 

259. The laws of Congress provide, that the cargoes of 
all vessels freighted with foreign goods or merchandise, shall 
be weighed or gauged by the custom house officers at the 
port to which they are consigned. As duties are only to be 
paid on the articles, and not on the boxes, casks, and bag^ 
which contain them, certain deductions are made from the 
weights and measures, called Allowances. 

Gross Weight is the whole weight of the goods, together 

QuEffT. — 356. Under whose direcUon are the revenues of the country ? 
357. What is^a cuBtom houae ? What are the officers attached to it called ? 
S58. Where ""are (he duties collected? How many kltida are there, and 
what are they ciJled! What a a specific duty 7 An ad valoi-em duly 7 
259. What do the laws of Congress direct in relation lo foreign goods ! Why 
are dednetions made from Iheur weight) What are those deductions 
called 1 What is gross weight 7 
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with that of the hogshead, barrel, box, bag, &c., w 
tains them. 

Draft is an allowance from the gross weight o 
of waate, where there is not actual tare. 

Ih. lb. 

On 112 it is 1,' 

From 113 to 224 " 3, 

" 234 to 336 " 3, 

" 336 to 1130 " 4, 

1120 to 2016 " 

Above 2016 any weight" 

consequently, 9lb. is the greatest draft allowed. 

Tare is an allowance made for the weight of the boxes, bar- 
rels, or bags containing the commodity, and is of three kinds. 
Jst. Legal tare, or such as is established by law ; 2d. Cus- 
tomary tare, or such as is established by the custom among 
merchants ; and 3d. Actual tare, or such as is found by re- 
m()ving the goods and actually weighing the boxes or casks, 
in which they ,are contained. 

On I'quors in casks, customary tare is sometimes allowed 
o he suppos I on that the cask is not full, or what is called 
ts actial oanti and then an allowance of 5 per cent for 
leakage 

A tare of 10 pet cent is allowed on porter, ale, and beer, 
n bo les on account of breakage, and 5 per coit on all 

ler 1 quors n bottles. At the custom house, bottles of the 
commo a ze re estimated to contain 2^ gallons the dozen. 

1 or dblea of Tare and Duty, see Ogden on theTarilf of 1842. 



1. What will be the duty on 125 cartons of ribbon.s, each 
containing 4S pieces, and each piece weighing 3oz. net, and 
paying a duty oi^ $3,50 per lb. ? 

GiuEBT.—What is draft? What is the greatest draft allowed? What is 
lure? What are the different kinds of tare? What allowancea are made 
on liqiiors ? 
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3. What will be the duty on 225 bags of coffee, each 
weighing gross 160M., invoiced at 6 cents per lb. ; 2 per 
cent being the legal rate of tare, and 30 per cent the duty? 

3. What duty must be paid on 275 dozen bottles of clacet, 
estimated to contain 2^ gallons per dozen, 5 per cent being 
allowed for breakage, and the duty being 35 cents per gallon ' 

4. A merchant imports 175 cases of indigo, each case 
weighing \9Gtb. gross: 15 per cent is the customary rate of 
tare, and the duty 5 cents pet lb. What duty must he pay on 
the whole 1 

5. What is the tare and duty on 75 casks of Epsom sabs, 
each weighing gross 2cwt. 2qr. 27/6., and invoiced at IJ 
cents per lb,, the customary tare being 11 per cent, and the 
rate of duty 20 per cent ? 



FORMS RELATING TO BUSINESS IN GENERAL. 



Ubsbrs. M. James & Co. 

Pleasa pay John Thompson, or order, five hundred 
dollars, and place the same to my account, for value received. 

Peter Woethv. 
Wilmington, N. C, June 1, 1846. 



Mr. Joseph Rich, 

Please pay, for value received, the bearer, sixty-one 
dollars and twenty cenla, in goods from your store, and charge the 
same to the account of your Obedient Servant, 

John Parsons. 
Savannah, Ga., July 1, 1846. 



FORMS t 

Receipt for Money on Aeeimnt . 
Received, Natchez, June 2d, 1845, of John Ward, sixty dollar^ 
on account. 
>60|00 John P. Fat. 
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Receipt for Money an a Note, 
Received, Nashville, June 5, 1846, of Leonard Walsh, six hun- 
dred and forty dollars, on hia note for one thousand dollars, dated 
New York, January 1, 1845. 
1640,00 J. N. Weeks. 

A BOND FOR ONE PERSON, WITH A CONDITION. 

KNOW ALL MEN BY THESE PRESENTS, That, / 
James Wilson of the City of Hartford and Stale of Connecticut, 
am held and firmly bound unio John Pickens of the Town of WateT~ 
hury. County of New Haiien and Slate of Cortneclicut, in the sum 
iif Eighty dollars -lawful money of the United Slates of America, to 
be paid to the said John Pickens, his executors, administrators, nr 
assigns : for which payment well and truly to be made / bind my- 
self, my heirs, executors, and administrators, firmly by these pres- 
ents. Sealed with my Seal. Dated the Ninth day of March one 
thousand eight hundred and thirty-eight. 

THE CONDITION of the above obligation is such, that if the 
above bounden James Wiison, his heirs, executors, or administra- 
tors, shall well and truly pay or cause to be paid, unto the above 
named John Pickens, his executors, administrators, or assigns, the 
Just and full sum of 

Here insert the condition. 



» be Toid, otherwise b 



John Frost, i j^^^ ^-i^^^^ 

Joseph Wiggins, > 

Note. — The part in Italic to be filled np according to circilni- 
stance. 

If there is no condition to the bond, then all to be omitl«d after 
uid including the words " THE CONDITION, &e." 
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KNOW ALL MEN BY THESE PRESENTS, That, Wb 
Tames Wilson and Thomas Ash of the City of Hartford aitd State 
of Connecticut, are held and fiimly bound wnlo John Pickens of the 
Town of Waterbury County of New Haven and State tf Connecti- 
cut, in the aura of Eighty dollars lawful tnciney of the United Stales 
of America, to be paid to the said John Pickens, his executors or 
assigns ; for which payment well and truly to be made We bind 
ourselves, oar heirs, executors, and administrators, firmly by these 
presents. Sealed with our Seal. Dated the Ninth day of March 
one thousand eight hundred and thirty-eight. 

THE CONDITION of the aboye obligation is such, that if the 
above bounden James Wilson and Thomas Ash, their heirs, execu- 
tocs, or administrators, shall well and truly pay or cause to be paid, 
(into the above named John Pickens, his executors, administrators, 
at assigns, the just and full sum of 



Sere insert the condition. 



e Toid, otherwise ti 



John Frost, ) James Wilson, 

Joseph Wiggins, f Thomas Ash. 

NoTE.~Th6 part in Italic to be filled up according to circnm- 

If there is do condition to the bond, then all to be omitted ailer 
and including the words "THE CONDITION, &c." 
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GENERAL AVERAGE. 



260. Average is a term of commerce and narigation, to 
signify a contribution by individuals, where the goods of a 
particular merchant are thrown overboard in a storm, to save 
the ship from sinking, or where the masts, cables, anchors, 
or other furniture of the ship are cut away or destroyed for 
the preservation of the whole. In these and hke cases, 
where any sacrifices are deliberately made, or any expenses 
voluntarily incurred, to prevent a total loss, such sacrifice or 
expense is the proper subject of a general contribution, and 
ought to be rateahjy borne by the owners of the ship, the 
freight, and the cargo, so that the loss may fall proporlion- 
abJy on all. The amount sacrificed is called the jettison. 

261. Average is eiiheT getieral vr particular ; that is, it is 
either chargeable to> all the interests, viz., the ship, the 
freight, and the cargo, or only to some of theni. As when 
losses occur from ordinary wear and tear, or frouj the perils 
incident to the voyage, without being voluntarily incurred; 
or when any particular sacrifice is made for the sake of the 
skip only or the cargo only, these Josses must be borne by the 
parties immediately interested, and are consequently defrayed 
by a particular average. There are also some small charges 
called petty or accustomed averages, one-third of which is 
usually charged to the ship and two -thirds to the cargo. 

No general average ever takes place, except it can be 
shown that the danger was imminent, and that the sacrifice was 
made indispensable, or supposed to be so by tlte captain and oji- 
cers,for the safety of the ship, 

262. In different countries different modes are adopted of 
valuing the articles which are to constitute a general aver- 
age. In general, however, the value of the freight is held to 
be the clear sum which the ship has earned after s 



Quest.— 3GQ. What does the lerm average siguily ? 961. How manj 
feinds of average are there? What are tlie small charges called? Uiider 
what circunutaQC« will a general average take place ? 3G2. Haw Ie the 
fcoight valued 1 How much is charged ou aecoimt of the seamen's wagee t 
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wages, pitolage, and all sucU other charges as came under 
the name of peity charges, are deducted ; one-third, and in 
some cases one-half, being deducted for the wages of the crew. 
The goods lost, as well as tliiise saved, are valued at the 
price they would have brought in ready money at the place 
of delivery, on the ship's arriving there, freight, duties, and 
all other charges being deducted: indeed, they bear their 
proportions, the same as the gootis saved. The ship is 
valued at the price she would bring on her arrival at the port 
of delivery. Bui when the loss of masts, cables, and other 
furniture of the ship is compensated by general average, it 
is usual, as the new articles will be of greater value than the 
old, to deduct one-third, leuving two thirds only to be charged 
lo the amount to be contributed. 



1. The vessel Good Intent, bound from New York to New 
Orlearis, was lost on the Jersey beach the day after sailing. 
She cut away her cables and masts, and cast overboard a 
part of her cargo, by which another part was injured. The 
ship was finally got oiT, and brought back to New York. 

Goods of A cast overboard - - - - $500 

Damage of the goods of B by the jettison - 200 

Freight of the goods cast overboard - - 100 
Cable, anchors, mast, &c., worth $300 } 
Deduct one-third - - - - 100 i 

Expenses of getting the ship off the sands 56 

Pilotage and [lort duties going in and out > ^ .- 

of the harbor, commissions, &c. - i 

Expenses in port ---,.. 25 

Adjusting the average 4 

Postage -- 1 

Total loss Vl 186 



Quest. — How is the cargo roliiedl Does Ihs part 
the loee? How is tha ship valued ? When parte of th 
are they compensiited for? How-do you explain the e 
13 
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GENERAL AVERAGE. 



Goods of A cast overboard --.-.- S500 

Value of B's goods at N. O., deducting freight, &c. 1000 

" ofC's " " " " 500 

" of D'a ■' ■' " " 2000 

" ofE's " " " " 5000 

Value of the ship 2000 

Freight after deducting one-lhird 800 

$11,800 
Then, total value ; total loss : : 100 : per cent of loss. 
$11800 : 1180 : : 100 : 10; 
hence, each loses 10 per cent on the value of his interest m 
lie cargo, ship, or freight. Therefore, A loses $50, B $100, 
$50, D S200, E S300, tlie owners of the ship $380— in 
all $1180. Upon this calculation the owners are to lose 
$280 ; but they are to receive their disbursements from the 
contribution, viz., freight on goods thrown overboard $100, 
damages to ship $200, various disbursements in expenses 
$1 80, total $480 i and deducting the amount of contribution, 
they wiU actually receive $300. Hence, the account will 

The owners are to receive $200 

A loses $500, and is to contribute $50; hence,) ._„ 



B loses »200, and is to contribute $100 ; hence, > _. 

he receives S 

Total to be received - - - $750 

i C $ 50 
C, D, and E have lost nothing, and are to pay ? D 200 

( E 500 
Total actually paid - - - $750 ; 
flO that the total to be paid is just equal to the total loss, as it 
should be, and A and B get iheir remaining and'injured goods, 
and the three others get theirs in a perfect state, after paying 
their rateable proportion of the loss. 



,y Google 



TONNAGE OF VESSELS. 

263. There are certain custom house charges on vessels, 
which ate made accorJiog to their tonnage. The tonnage 
of a vessel is the number of tons weight she will carry, and 
this is determined by measurement. 

[Fromthe"Dlge5t,"byAiidrewA. Jones. Esq., of UieN.Y. Custom HouM, J 

Custom house charges on all skips or vessels entering from any 

foreign port or place. 

Ships or vessels of the United States, having three-fourths 

nf the crew and all the officers American citizens, per ton $0,06 
Ships or vessels of nations enlitied by treaty lo enter at the 

same rate as Arrierican vessels . . - - - ,06 
Ships or vessels of tiie United States not liaving three- 
fourths the crew as above ----.. ,50 
On foreign ships or vessels other than those entitled by 

treaty ,50 

Additional tonnage on foreign vessels, denominated light 

money -...-.... ^50 

Licensed coasters are also liable once in each year lo a duty of 
50 cents per ton, being engaged in a trade from a port in one state 
to a port in another state, other than an adjoiriing slate, unless the 
afBcers and three-fourths of the crew are American citizens; to 
ascertain which, the crews are always liable to an examination by 
an officer. 

A foreign vessel is not permitted to carry on the coasting trade ; 
but having arrived from a foreign port with a cargo consigned to 
more than one port of the United States, she may proceed coast- 
wise with a certified manifest until her voyage is completed. 

264. The government estimate the tonnage according to 
one rule, while the ship carpenter who builds the vessel 
uses another. 

QuMT.— 263. What is the tonnage of a veasel ^ What are (he caatom 
house ohargee on the difierBnt clasaea of vessels trading with foreign coan 
tries 1 To what charges aro coasterg sabject 7 
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292 TONNAGE OF VESSELS. 



Government Rule. I. Measv,Tc, in feet, above i^ Tipper 
deck the length of the vessel, from the fore part of the main stent 
to the afier part of the stern post. Then measure the breadth 
taken at the widest part above the main loale^ on the outside, and 
t^ depth from t/w under side of the deck plank to die ceiling in 
the hold. 

II. From the length take three-fifths of the breadth and mul- 
tiply the remainder by the breadth and depth, and the product 
divided by 95 will give the tonnage of a single decker; and the 
same fur a double decker, by merely making' the depth equal to 
half the breadth. 

Carpenters' Rule. Multiply together the length of the 
keel, the breadth of the main beam, and the depth of the hold, 
and the product divided 6y95 unU be the carpenters' tonnage for 
a single decker; and for a double decker, deduct from the depth 
of the hold half the distance between decks. 

EXAMPLES. 

1. Wliat is the government tonnage of a single decker, 
whose length is 75 feet, breadth 20 feet, and depth 17 feet ? 

2. What is the carpenters' tonnage of a single decker, the 
length of whose keel is 90 feet, breadth 2'Z feet 7 inches, and 
depth 30 feet 6 inches ? 

3. What is the carpenters' tonnage of a steamship, double 
decker, length 154 feet, breadth 30 feet 8 inches, and depth 
after deducting half between decks, 1 4 feet 8 inches ? 

4. What is the government tonnage of a double decker, 
the length being lOiJ feet, breadth 25 feet 6 inches ] 

5. What is the carpenters' tonnage of a double decker, its 
length 125 feet, breadth 35 feet 6 inches, entire depth 34 
feet, and distance between decks 8 feet! 

QuEST.--t9G4. What ia the gOTemment rul« foe finding ths IjionagaJ 
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ilhod of finding the number 
1, by measuring the external 



265. CASK-GAueiNa i: 
of gallons which a cask 
dimeDsions of the cask. 

266. Casks are divided into' four varieties, according to the 
curvature of their sides. To which of the varieties any cask 
belongs, must be judged of by inspection. 



1. Of the least 



3d Variety. 



267. The first thing to be done is to find the 
ter. To do this, 

Dioide the head diameter hy the bung diameter, and find the 
quotient in the first column of the following table, marked Qu. 
Then if the bung diameter be multiplied by the number on the 
same line with it, and in the column answering to the proper 
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variety, the product will be the -iTue mean diameter, or the di 
eler of a cylinder of lite same content viith the cask 
cutting off foar figures for decimals. 



Q«, 


,..V.r. 


MV»,. 


3JV.r, 


4.h Vur. 


au- 


Is.Va.- 


3dV»t 


aii V»r, 


4.h Var. 


50 


8660 


8465 


7905 


7637 


76 


9370 


9337 


8881 


8837 


51 




8i03 


7937 


7681 


77 


9396 


9258 


8944 


8874 


53 


8700 


8530 


7970 


7735 


78 


9324 


9290 


8967 


8932 


53 


8720 


8548 


8003 


7769 


79 


9353 


9330 


9011 


8970 




8740 


8576 


8036 


7813 


80 


9380 


9353 


9055 


9018 


55 


8760 


8605 


8070 


7858 


81 


9409 




9100 


9066 


66 


8781 


8633 


8104 


7903 




9438 


9415 


9144 


9114 


67 


8803 




8140 


7047 


83 


9467 


9446 


9180 


9163 


58 




8690 


8174 


7992 


84 


9496 


9478 


9334 


9311 


59 


8946 


8730 


8310 


8037 




9536 


9510 


9280 


9360 


60 


8869 


8748 


8246 


8083 


86 


9556 


9543 


9336 


0308 


61 




8777 




8128 


87 


9586 


9574 


9373 


9357 


6» 


8915 


8806 


8320 


8173 


88 


0616 


9606 


9419 


9406 


63 


8U38 


8835 


8357 


8320 




9647 


9638 


9466 


9455 


04 


8!>63 


8865 


8395 




90 


9678 


9671 


9513 


9504 


65 


8986 


8894 


8433 


8311 


91 


9710 


9703 


9560 


9553 


66 


9010 


8934 


8473 


8357 


93 


9740 


9736 


9608 


9603 


67 


9034 


8954 


8511 


8404 


93 


9773 


9768 


9656 


9653 


68 


9060 


8983 


8551 


8450 


94 


9804 


9801 


9704 


9701 




9084 


9013 


8690 


8497 


95 


9836 


9834 


9753 


0751 


70 


9110 


9044 


8631 


8544 


96 


9868 


9867 


0803 


0800 


71 


9136 


9074 


8673 


8590 


97 


9001 


9900 


9851 


9850 


73 


9163 


9104 


8713 


8637 


08 


9933 


0933 


9000 


9900 


73 


9188 


9135 


8754 


8685 


09 


-9966 


0066 


9950 


9950 


74 


9315 


9166 


8796 


8733 


100 


10000 


10000 


10000 


10000 


l!i 


9-ii-2 


9196 


8838 


8780 













1. Supposing the diameters to be 33 and 34, it is required 
to find the mean diameter for each variety. 

Dividing 34 by 32, we obtain .75 ; which being found in 
the column of quotients, opposite thereto stand the iiuitibers, 

{.9242 1 ^, ^ ,. . ^ , r 39 ^44 ■) , ,. , 

■9196 iwh.oh being each m«l- J gg^^,^ I for the co^pond- 
.8838 ^"Pl'^.^y 32' P^i-^< 28.2816 f '"S ">«■» d'^""*- 
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I X <P X .0034. 



2. The head diameter of i cask is 26 inches, and the 
bti'2 diameter 3 feet 2 inches: what is the mean diameter, 
til iii^k being of the third variety? 

3. The head diameter is 22 inches, ihe bung diameter 34 
inches ; what is the mean diameter of a cask of the fourth 

268. Having found the mean diameter, we multiply the 
square of the mean iiiamrter hy the decimal .7854, and the 
product hy the length; this will give the solid content in cu- 
bic inches. Then if we divide by 231, we have the content 
in wine gallons (see Art. 31), or if we divide by 282, we have 
the content in beer gallons. 

For wine measure we multiply 
the length by the square of the 
mean diameter, ihen by the deci- 
mal .7854, and divide by 231. 

U, then, we divide the decimal .7854 by 331, the quotient 
carried to four places of decimals is .0034, and this decimal 
multiplied by the square of the mean diameter and by the 
length of the cask, will give the content in wine gallons. 

For similar reasons, the con- 
tent is found in beer gallons by 
multiplying together the length, 
the square of the mean diameter, 
and the decimal .0028. 

Hence, for gauging or measuring casks. 

Multiply the length hy the square of the mean diameter ; then 
multiply by Z^fvr wine, and by 2% for beer measure, and point 
off in the product four decimal places. The product will then 
express gallons and the decimals of a gallon. 

1. How many wine gallons in a cask, whose bung diame- 
ter is 36 inches, head diameter 30 inches, and length 50 
inches ; the cask being of the first variety ? 

solidity? How do you fiad the con- 



OPEHATION. 



( (? X .0028. 
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3. What is the number of beer gallons in the last 6sam])It; ! 

3. How many wine, and how many beer gallons in a cask 
whose length is 36 inches, bung diameter 35 iuches, and heat, 
diameter 30 inches, it being of the first variety? 

4. How many wine gallons in a cask of which the head 
diameter is 34 inches, bung diameter 36 inches, and length 
3 feet 6 inches, the cask being of the secoad variety ? 



LIFE INSURANCE. 

269 InbUrance for a term of years, or for the entire con- 
tmuance ol hie, is a contract on the part of an aulhorized 
association to pay a certain sum, Specified in the policy of 
insurance, on the happening of an event named therein, and 
for whiLh the association Receives a certain premium, gen- 
erally in the form of an annual payment. 

270 To enable the company lo fix their premiums at such 
rates as shall be both lair to the insured and safe to the asso- 
ciation, they mnst know the average duration of life from its 
commencement to its eitreme hmit. This average is called 
the " E-rpectalion oj Lije," and this is determined by col- 
lecting from many 'louri.cs the miist authentic information in 
regard to births and deaths The " Carlisle Table," which is 
subjoined, and which shows the expectation of life from birth 
to 103 jeara, is considered ihe most accurate. It is much 
used in England, and is in genera! use in this country. 

By the " Expectation of Life," must be understood the 
average age of any number of individuals. Thus, if 100 in- 
fants be taken, some dying in infancy, some in childhood, 
some in youth, some in middle life, and some in old age, the- 
average ages of all will be 38.72 yeais. So from 10 years 
old, the average age is 48 82 years. 

Quest.— 369. Wliat 'is an iusHranee \ 970, What \s nscessary to ena- 
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LIFE INSraANCl 



! EXPECTATION OF LIFE. 



Aye. 


ET«...,i.n. 


Age. 


i!>p«,»,lo.. 


Age. 


E.pecu.li™. 


A|^. 







38.73 


,36 


37 14 


53 


19 68 


79 


6.13 






37 


36 41 


53 


IH 97 


79 


6.80 


2 


47.65 




36 69 


54 


18 iS 


80 


5.61 


3 


49.83 1 




35 00 


55 


17 58 


81 


5.91 




50.76 \ 


30 


34 34 


56 


16 89 


83 


4.93 


5 


51.25 


31 


33 68 


57 


16 31 


83 


4.65 


a 


51.17 


32 


33 03 


58 


16 55 


84 


4.39 


1 


50.80 


33 


32 36 


59 


14 32 


85 


4.13 




50.34 


34 


31 6H 


60 


14 34 


86 


3.90 


9 


45.67 


35 


31 00 


61 


13 83 


87 


3.71 


iO 


48.83 


36 


30 3J 


63 


U 31 




3,59 


u 


48.04 


37 


39 64 


63 


U 81 




3,47 


13 


47.37 


38 


28 96 


64 


12 30 


90 




13 


46.51 




38 28 


65 


U 79, 


91 


3.36 


14 


45.75 


40 


37 61 


66 


11 37 


93 


3.37 


IS 


46.00 


41 


Sb 97 


67 


10 75 


93 


3.48 


16 


44.37 


43 


36 34 


68 


10 23 


94 


3.63 


17 


43.57 


43 


35 71 


69 


9 70 


95 


3.63 




42.87 


44 


25 09 


70 


9 19 


96 


3.46 


19 


43.17 


45 


24 46 


71 


8 65 


97 


3.2B 


20 


41.46. 


46 


33 H2 


72 


8 16 


98 


3,07 


31 


40,75 


47 


23.17 




7.72 


90 


3.77 


39 


40,04 


48 


33.50 


■ 74 


7.33 


100 


2.38 


S3 


39.31 


49 


31.81 


, 76 


7.01 


101 


1.79 


■34 


38.69 


50 


21.11 


■ 76 




109 


1-30 


35 


37.86 


51 


20.39 


177 


6,40 


103 


0.83 



271. From the above table, and the value of money, which 
s shown by the rate of interest, a company can calculate with 
;reat exactness the amount which tliey shojild receive an- 
lually, for an insurance on a life for any number of years, or 



Among the prinoipal life insurance companies in the United 
States, are the New York Life Insurance and Trust Com- 
pany, ihe Girard Life Insurance, Annuity, and Trust Com- 
pany of Philadelphia, and the Massachusetts Hospital Life 
Insurance and Trust Company of Boston. 

Qirii8T,~Expiaiii Iho table ehoiviiig the expectation of life. 371. What 
must be known besides the expectation of life in order fo find the prerainmT 

do you iind tlie amount which must be puiil for the inaurimiie of $100 
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WVOKK. 


= n,iL*.co 


^*«,EB. 


„* 


^cuv.^. 


TB. 


Aee. 


.y.ar. 


7ye«,s. 


For life. 1 y 


^ 


7j.=-.. 


For life. 


li 


.72 


.86 


1.53 


89 


1.08 


1. 88 


15 


,77 


.88 


1.56 


90 




15 




J3 


16 


.84 


.90 


1.62 


96 




23 










.91 


1.65 1 


06 




30 




04 


18 


.89 


.92 




16 




38 




09 




.90 


.94 


1.73 1 


25 




43 




14 


ao 


.91 


.95 


1.77 1 


36 




48 




18 


31 


.93 


.97 


1.83 1 


44 




50 




33 


23 


.94 




1.88 1 


46 




53 




26 




.97 


1.03 


1.93 1 


49 




55 


3 


31 


24 


.93 


1.07 


1.98 1 


51 




58 


3 


35 


25 


l.fJO' 


1-13 


2.04 1 


53 






3 


40 


26 


1.07 


1.17 


2.11 1 


55 






3 


45 


27 


1.12 


1.23 


2-17 1 


58 




66 


3 


50 


28 


1,20 


1-28 


3.24- 1 


60 






2 


55 


39 


1.2g 


135 


2.31 1 


64 




71 




61 


30 


1.31 


1.36 


2.36 1 


66 




75 




66 


31 


1,33 


1.43 


2.43 1 1 






78 




73 


32 


1,33 


1.46 


2.50 1 1 


71 




81 




79 


33 


1.34 


1.48 


3.57 1 


75 




84 




85 


34 


1,35 


1.50 


3.64 1 


79 








93 


35 




1.53 


3.75 I 


81 




94 




93 


36 


1^39 


1.57 


3.81 1 


85 




98 




06 


37 


1,43 




2.90 1 




2 


05 






38 


1,48 


1.70 


3.05 1 




2 


09 




33 


39 


1,57 


1.76 


3.11 1 


96 


2 


15 




31 


40 


1.69 


1-83 


3.20 3 


04 


3 


30 




40 


41 


1.78 




3.31 2 


10 


3 


36 




49 


42 


1,85 




3.40 2 


18 


3 


33 




59 


43 


1,89 


1. 92 


3.51 2 


33 


3 








44 


1.90 


1-94 




38 


2 


46 




79 


45 


1-91 


1-96 


3,73 2 




3 


54 




90 


46 


1 93 


1.98 


3.87 2 




2 


63 




01 


47 




1-99 


4.01 2 


45 




71 






48 


]!94 


2 03 


4-17 3 


51 


3 


81 




25 


49 


1,95 


3-04 


4.49 3 


61 


3 


93 




39 


50 


1 96 


a. 09 


4.60 3 


75 




04 




54 


51 


1.97 


220 


4.75 9 


86 


3 


14 




68 


52 


2.02 


3 37 


4.90 2 


95 


3 


24 




83 


53 


2.10 


2.59 


5.24 3 


05 


3 


35 




98 


54 


2.16 


2 89 


5.49 3 


15 




48 




14 


55 


2 32 


3,21 


5.78 3 


25 








31 


56 


2.47 


3,56 


6,05 3 


36 




74 




50 


57 


2 70 


4.20 


6.27 3 


49 




88 




70 


58 


3.14 


4 31 


6 50 3 


61 




03 


; 


91 


59 


3 67 


4.63 


6.75 3 


75 




19 


6 


14 


UU 


4.35 


4.91 


7.00 3 


90 




35 




36 
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AND ANNUITIES. 21)9 

The abowe table ahowa the rates at which they insure 
the amount of ®UIO for I year, for 7 years, or for iife. It 
shouhl be observed, that when a person insures for 7 years 
or for Ufe, he pays ann»ally the premium set opposite the age. 
paving found the premium for $100, it is easily found for 
any other amount, by simply multiplying by the amount and 
dividing by 100. 



1. What will be the premium per annum on 
of a hfe for 7 years, for 84500, the person being at ttie age 
of 40 years, in the New York or Philadelphia companies ? 

Premium per annum for 7 years on SI 00 — 1,83; 
then, 1,83 x 4500 -^ 100 = 82,35: 
hence, 882,35 is the premium per annum. 

2. What would be the premium per year if iusured for life ? 

3. A person at 21 wiahes to insure at his death $8500 to 
Aia friends ; how much must he pay per annum to insure that 
amount at his death, in the Boston Company ? 



ENDOWMENTS AND ANNUITIES. 

272. An Endowment is a certain sum to be paid at the 
expiration of a given time, in case the person on whose life 
it is taken shall live till the expiration of the time named. 

273. Annuities are certain annual or periodical payments 
made to individuals by incorporated companies or associa- 
lions, for a given sum paid in hand. 

274. The following table shows the value of an endow- 
ment purchased for $100, at the several periods mentioned 
on tbe column of ages, the endowment to be paid if the per- 
son attains the age of 21 years. 



1. What is Bu annuity' 
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ENDOWMENTS AND ; 



i OF ENDOWMENTS. 



Age. 


^Mbe^.imd 


Af!e. 


^irif'^lI'v^^A.^, 


SuLnloMTHiid 


Birth . . . 


$376,84 


5.. 


$210,53 


113.... 


.-. . »144,13 


3 months. 


344,38 


6.. 


.... 198,83 


14.... 


. , , 137,86 


6 " . 


331,46 




.... 188,83 


15.... 


. . . 131,83 


9 " . 


318,90 




.... 179,97 


16.... 


. . . I35,S7 




30«,58 


9.. 


.... IT1,91 


17.... 


. . . 120.31 


2 " ... 


271,03 




.... 164,46 




... 114.89 




343,69 


11 .. 


.... 157,43 


!l9.... 


... 109,70 


4 " ... 


335,42 


13. . 


.... 150,64 


30... 


... 104,74 



275. The foJlowing table 
paid, at the several ages n; 
8100 a year in the Massai 
in the Girard Life h 
Philadelphia. 



exhibits the sums which n 
.med, to purchas 
;husetta Life Inf 

Annuity, and Trust Company, 






Aee. 








'4,., 




30. . . . 


.. 81836,30 




. . $1537,20 




.. $1125,00 


31.... 


. . 1823,30 


40.... 


.. 1507,40 


,-,9.,.. 


.. 1100,00 


as.... 


. . 1809,50 




. . 1488,30 


!fiO.,., 


. . 1070,00 


23.... 


.-■ 1795,10 


43.... 


... 1469.40 




. . 1045,00 




. . 1780,10 




... 1450,50 




. . 1030,00 


35... 


... 1764,50 


44... 


... 1430,80 


63. . , . 


. . 995,00 


36.... 


. . 1748,60 


45.... 


. . 1410,40 


64.... 


... fl70,0(r 


27.... 


... 1732,00 


46.... 


... 1388,90 


65... 


... 940,00 


38.... 


.. 1715,40 


47.... 


. . 1366,20 


66.... 


. . 910.00 


39.... 


. . 1(199,70 




., 1341,90 


67.... 


. . 880,00 


30.... 


. . 1685,30 


49.... 


,. 1316,30 


68.... 


. . 850,00 


31.... 


... 1670,50 


50.... 


. . 1300,00 


69.... 


. . 830,00 


33.... 


... 1655,30 


51.... 


. . 1380,00 


70..-. 


. . 790,00 


33... ■. 


. . 1639.00 


53.... 


. . 1260,00 


71,... 


. . 780,00 


34.... 


.. 1631,90 


53.... 


.. 1240,00 


72 , . , . 


. , 770.00 


35.... 


.. 1604,10 


54.... 


. . 1230,00 


73.... 


760,00 


36.... 


. . 1585,61) 


55.,., 


. . 1300,00 


74..., 


750,00 


37.... 


, . 1566,60 


56.... 


.. 1175,00 


75.... 


.. 740.00 




.. 15^7,10 


57. . . . 


.. 1150,00 







I. What sum 
of $859,61 ? 

3. What sum 
nuityof S3I50? 



t birth will purchat 
the age of 30 year 



: au endowment at 31 
will purchase an an- 



QuEBT.— 275. What does tl 
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COINS AND CURRENCIES. 

276. Coins are pieces of metal, of gold, silver, or copper, 
of fixed values, and impressed with, a public stamp prescribed 
by the country where ihey are made. These are called 
specie, and are generally declared to be a legal tender in 
payment of debts. The Constitution of the United Stales 
provides, ihat gold and silver only shall be a legal tender. 

The coins of a country and those of foreign countries 
having a fixed value established by Uw, together with bank 



notes redeemable in specie, make 


up what is called the 


Currency. 




277. A foreign coin may be snid t 


o have four values : 


lat. The intrimsic value, which 


is determined by the 


amount of pure metal which it coniai 


ns. 


2d. The custom house or legal v 


alue, which is fixed by 


3d. The mercantile value, which i 


s the amount h will sell 


for in open market. 





4th. The exchange value, which is the value assigned to 
it in buying and selling bills of exchange between one coun- 
try and another. 

Let us take, as an example, the English pound sterling, 
which is represented by the gold sovereign. Its intrinsic 
value, as determined at the Mint in Philadelphia, compared 
with our gold eagle, is $4,861. its legal or custom house 
value is S4i84, Its commercial value, that is, what it will 
bring in Wall street. New York, varies from $4,83 to 84,86, 
seldom reaching either the lowest or highest limit. The 

QuEBT— 976. What are coins ? What are Ihey callsd ? What is de- 
clared iu regard to them 7 What is provided by tiie Coiiatilulion of the 
United States? What do you understand by Currency ? 277, How many 
value? may a coiu be said to have 1 What \s the intrinsic value ? Wliat 
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SOS cor.vs AND CURRENCIES. 

exchange value of the English pound, is $4,14|^, and was the 
legal value before ihe change in our siandard. This change 
raised the legal value of the pound to $4,84, but merchants 
and dealers in exchange preferred to retain the old value, 
which became nominal, and to add the difference in the form 
of a premium on exchange, which is explained in Art. 292, 



Ftojio of France and Belgium 

Florin of the Netherlands 

Guilder of do. 

Livre Tournois of France 

Mdrea of Portu^ 

Milrea of Madeira 

Milrea of the Azores 

Marc Banco of Hamburg 

Pound Sterling of Great Britain 

Pagiiria of India 

Real Vellon of Spain 

Real Plate of do 

Rupee Company 

Rupee of British India 

Rix Dollar of Denmark 

Rts Dollar of Prussia 

Rlx Dollar of Bremen 

Rouble, silver, of Russia 

Tale of China ". . 

Dollar of Sweden and Norway 

Specie Dollar of Denmark 

Dollar of Prussia and Northern States of Germany 

Florin of Southern Stales of Germany 

Florin of Austria and city of Augsburg 

Lira of the Lombatdo Venetian Kingdom 

].ira of Tuscany 

Lira of Sardinia 

Ducat of Naples 

Ounce of Sicily - 

Pound of Nova Scotia, New Brunswick, Newfoundland, 
and Canada 



781 



a be aUerod' How 
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EXCHANGE. 



When ft Consular's certificate of the real value o 
change is not attached to the invoice. 



Berlin Rix Dollar 

Current Marc 

Crown of Tuscany. . . . 
ElberfpldtRix Dollar.. 
Florin of Saxony 

" Bohemia 

Elberfeldt.... 

" Prussia 

" Trieste 

" Nuremburg . 

" Frankfort . . . 

" Basil 

" St. Gaul 

Creveld 



Florenc 

Geneva do 

Jamaica Pound 

Leghorn Dollar 

Leghorn Livre (6^ to the dollar). . 

Lirre of Catalonia 

Neufchatel Livre 

Pezza of Leghorn 

Rhenish Rix Dollar 

Swiss Livre 

Souda of Malta 

Turkish Piastre 



[Tlie above Tables are taken from a work on the Tariff, by E 
Ogden, Esq., of the New York Custom House.] 



EXCHANGE. 

278.. Exchange is a term which denotes the payment of 
money by a person residing in one place to a person residing 
in another. The payment is generally made by means of a 
bill of exchange. 



Quest.— 278 What if 
made? 



exchange I Hov 



a payment generally 



,y Google 



304 EXCHANGE, 

279, A Bill of Exchange in an open letter of request 
from one person to auother, desiring the payraeiit to a third 
party named therein, of a certain sum of money to he paid ai 
a specilied time and place. There are always three parties 
10 a bill of exchange, and generally four. 

1. He who writes the open letter of request, is called the 
drawer or maker of the bill. 

2. The person to -whom it is directed is called the drawee. 

3. The person to whom the money is ordered to be paid 
is called the payee ; and 

4. Any person who purchases a bill of exchange is called 
Ihe buyer or remitter. 

280, Bills of exchange are the proper money of commerce. 
Suppose Mr. Isaac Wilson of the city of New York, ships 
lOOy bags of cotton, worth £96000, to Samuel Johns & Co. 
of Liverpool ; and at about the same time William James of 
New York orders goods from Liverpool, of Ambrose Spooler, 
to the amount of eighty thousand pounds sterling. Now, Mr. 
Wilson draws a bill of exchange on Messrs. Johns & Co. in 
the following form : viz., 



Exchange for £80000. New York, July 30th, 184G. 

Sixty days after sight of this my iirst Bill of Exchange 
(second and third of the same date and tenor unpaid*) pay 
lo David 0. Jones or order, eighty thousand pounds sterling, 
with or without fiirther advice. Isaac Wilson. 

Messrs. Samuel Johns iSi Co., > 
Merchants, Liverpool. S 

Let us now suppose that Mr. James purchases this bill of 
David C. Jones for the purpose of sending it to Ambrose 

" Three bills are generally drawn for the same amount, called the fiist, 
second, and llilrd, and together they form a set. One only is paid, and 
liieu the other two are of no value. This arrangement avoids the acci- 
dents aiul delays iucident lo trausmiuiug tlie lulla. 

QuEFT.— 979. Wliat IB a bill of exchange T How many parlies are there 

to a bill of exchange? Name tiiem. 380. How do bills of exchange aid 

Name all the parties of ll>e bill in this example. 
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Spoonei of Liverpool, whom he owes. We shall then have 
all the parties to a bill of exchange ;- viz., Isaac Wilson, th* 
ina&er or drainer; Messrs. Johns <Si Co., the draieees; David 
C. Jones, the payee; and William James, the buyer or re- 

281. A bill of exchange is called an inland hilt, when the 
drawer and drawee both reside in the same country; aod 
when they reside in different countries, it is called a fi/retgtt 
bill. Thus, all bills in which the drawer and drawee reside 
in the United States, are inland bills ; but if one of them re- 
sides in England or France, the bill is a foreign bill. 

282. The time at which a bill is made payable varies, and 
is a matter of agreement between the drawer and buyer. 
They may either be drawn at sight, or at a certain number 
of days after sight, or at a certain number of days after date. 

283. Days of Ghacb are a certain number-of days grant- 
ed to the person who pays the bill, after the time named in 
the bill has expired. In the United States and Great Britain 
three days are allowed. 

284. 1" ascerlaining the time when a bill payable so many 
days after sight, or after date, actually falls due, the day of 
presentment, or the day of the dute, is not reckoned. When 
the lime is expressed in months, calendar months are always 
uitderstoud. 

If the month in which a bill falls due is shorter thavi the 
one in which it is dated, it is a rule not to go on into the nest 
month. Thus a bill drawn on the 28th, 29th, 30lh, or 3lst 
of December, payable two months after date, would fall due 

Quest.— 231. WhatiaanialandbiU? Whut is b forBigii Ml? Archills 
drawn between one state and another inland or foreign? 982. How is Ihe 
tine determined at which a hill is mada payahJe ? Kow are bills always 
drawn 1 283. What are days of grace ? How many days of grace are 
allowed in this country and in Great Britain ? 284, In ascertaining the 
time when a bill is payable, what days are reckoned ? When the (Inie is 
e.\|icesEed in months, what kind of moutlia is undorstood? If the month in 
which the bill faJia due is shorter than that in which it is drawn, what rule 
b observed ? 
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on the last of February, except for the days of grace, and 
■rould be actually due on the third of March. 



285. In examining ihe bill of exchange drawn by Isaac Wil- 
son, it will he seen that Messrs. Johns & Co, are requested 
to pay the amount to David C Jones or order ; that is, either 
Mr. Jones or to any other person named by him. If Mr. 
Jones simply writes his name on the back of the bill, he is 
said to endorse it in blank, and the drawees must pay it to 
any rightful owner who presents it. Such rightful owner is 
called the holder, and Mr. Jones is called the endorser. 

If Mr. Jones writes on the back of ihe bill, over his signa- 
ture, " Pay to the order of William James," this is called a 
special endorsement, and William James is the endorsee, and 
he may either endorse in blank or write over his signature 
"Pay to the order of Ambrose Spooner," and the drawees, 
Messrs. Johns & Co., will then be bound to pay the amount 
to Mr. Spooner. 

A bill drawn payable to bearer, may be transferred by mere 
delivery. 

286 When the bill drawn on Messrs Johns & Co. la 
presented to them, they muat inform the holder whetlier or 
not they will pav it at the expiration ot the time named. 
Their agreement to pij it is signifiod by writing across the 
face of the bill, tnd over their signature the word "accept- 
ed," ^nd they are ihen called the acceptors 



287. The drawee of a bill does not become responsible for 
its payment until after he has accepied. On the presenta- 

QuEBTr— 285. What is an endorsement in blank? What is the iierscai 
making it called ? What ia a spoeial endorsement? What b the eiraci 
of an endorsement I How may a bill drawn to bearer be ttansferreil ? 
asa What is an acceptance? How is it made? 287. When does the 
drawee of a bill become reEpODSible for lis payment! 
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tion of the bill, if the drawee does not accept, the bolder 
should immediately take means to have the drawer and all 
the endorsers notified. Such notice is called a protest, and 
is given by a public officer called a notary, or notary public. 
If the parties are not notified in a reasonable time, they are 
not responsible for the payment of the bill. 

If the drawer accepts the bill and fails to make the pay- 
ment when it becomes due, the parlies must be notified as 
before, and this is called protesting the bill for non-payment. 
If the endorsers are not notified in a reasonable time, they 
ate not responsible for the amount of the bill. 



288, The intrinsic par of exchange, is a term used to com- 
pare the coins of different countries with each other, with 
respect to their intrinsic values, that is, with reference to the 
amount. of pure metal in each. Thus, the English sovereign, 
which represents the pound sterling, is infrinsically worth 
84,861 in our gold, taken as a standard, as determined al the 
Mint in Philadelphia. This, therefore, is the value at which 
the sovereign must be reckoned, in estimating the par of ex- 

289. The commercial par of exchange is a comparison of 
the coins of different countries according to their market 
value. Thus, the market value of the English sovereign, 
varying from $4.83 to $4,85 (Art. 277), ihe commercial par 
of exchange will fluctuate. It is, however, always deter- 
mined when we know the value at which the foreign coin 
sells in our market. 

Quest.— If the drawee daes rot accept, what mijel tlie holder do? What 
is euch notice called? By whom is it made? If Ihe parties tu the bill 
Bra not notified, what is the conseqnenoe? If the drawse accepts the bill 
and fallB to malte the payment, what must Iheu be done? If the bill is 
not protested, what will bs the consequence ? 388. What da you uuderslaiid 
by the intrinsic par of exchange ? What ie the intrinsic value of the Eng- 
lish BovereigB? 289. What is the commercial par of exchange? What 
is the commensal value of the English aovereign ^ 
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290. The cmirse ofexchangi' is the variable price which is 
paid dt one place for bills of exchange drawn on anothnr 
The course of exchange differs Irom the intrinsic par of ex- 
chinge afid aKo irjm the commercial par, in the -^ame way 
ihdt the market price of an article differs from it'i natural 
price The commercial par of exchange would at all times 
determine the course of exchange, il there were no flutlui- 
tioii3 in trade 

291 When the market price of a foreign bill is aliove the 
commercial p^r the evchange is said to be at a premium, or 
in favor of the foreign place, because it indicatea that the 
foreign pla*,e has soli more than it has bought and that 
specie must be shipped to mike up the difference When 
the market price it. below this paf, exchange la said to be 
below par, or in favor of the plate where the bill is drawn 
Such place will then be a creditor, and the debt must be p^id 
in specie or other property. It should be observed that a 
favorable slate of evchange is advantageous to the buyer but 
not to the seller, whose interest, as dealer in exchange, is 
identified with that of the place on which the bill is drawn, 

292. It was stattd in Art. 277 that the exchange value of 
the pound sterling is $4,44^ = 4,4444+ ; ihat is, this value 
IS the basix on which the bills of exchange are drawn. Now 
this value being below both the commercial and intrinsic 
lalue, the drawers of bills increase the course of exchange 
so as to make up this deficiency. 

For example, il « e add to the exchange value of the pound, 

9 per cent, we shall have its commercial value, I'ery nearly. 

Thus, exchange value - - - ^^4,4444 + 

Nine per cent = .:t999-|- 

which gives . . - - . Sill,,S143 

ndpratand by the course of exchange 7 

ic par and the comniercial par? Wh^t 

lo differ from the commsreia! pat 't 991. What is Baid when the 

. foreign bill ie above tiie commeicial par? When it is below it? 

392. What Is the eioiiange value of tlio pound stoiling? 



,y Google 



KICHASfiB. 309 

and this is the average of the commercial value, very nearly. 
Therefore, when the course of exchange is at a premium of 
9 per cent, it is at the commercial par, and as between Eng- 
land and this country it would stand near this point, but for 
the fluctuations of trade and other accidental circ 



293. We have seen that inland bills are those in which 
the drawer and drawee both reside in the same country 
(Art. 281). 

EXAMPLES. 

1. A merchant at New Orleans wishes to renjit to New 
York $8465, and exchange is 1^ per cent premium. How 
much must lie pay for such a bill ? 

2. A merchant in Boston wishes to pay in Philadelphia 
$874(i,50; escbange between Boston and Philadelphia ia 
1 J per cent below par. What must be pay for a bill ? 

3. A merchant in Philadelphia wishes to pay $9876,40 in 
Baltimore, and finds exchange to be I per cent below par ; 
what must he pay for the bill ! 



294. It has already been stated that the exchanges be- 
tween this country and England are made in pounds, shillings 
and pence, and that the exchange value of the pound sterling 
is $4,441^, and that the premiums are all reckoned from this 
standard. 



i. A merchant in New York wishes to remit to Liverpool 

£1167 10s. 6d., exchange being at 8^ per cent premium. 
How much must he pay for the bill in Federal money ? 



Quest.— 993. What are \> 


iland bjl 


Is? 394. Inwhai 


t eurrei 


icy are IJio 


oxolioiigfa between tliis com 
change value of the ponnd st 


lUry and 


England made! 


Whai 


t is the ex. 
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First, £1167 lOs. 6i. -- -" =£1167.525 
For 8^ per cent multiply by - .085 

the product is -the premium - — 99.239625 
this being added gives - - £1266.764635 

which reduced to dollars and cents at the rate of S4,44^ to ihe 
pound, gives the amount which must be paid for the bill in 
dollars and cents. 

2. A merchant has to remit £36794 8s. 9d. to London, 
how much must he pay for a bill in dollars and cents, ex 
change being 7f per cent premium ? 

3. A merchant in New York wishes to remit to London 
$67894,35, exchange being at a premium of 9 per cent. 
What will be the amount of his bill in pounds, shillings and 
pence 1 

Note. — Add the amount of the premium to the eicbange vahie 
nf tlie pound, viz. $4,44^, which in this ease gives $4,84443, and 
then divide the amount in dollars by this sum, and the quotient will 
be the amount of tlie bill in pounds and the decimal of a pound. 

4. A merchant in New York owes £1256 I8s. 9d: in Lon- 
don ; exchange at a nominal premium of 7^ per cent; how 
much money in Federal currency will be necessary to pur- 
chase the bill ? 

5. I have -$947,86 and wish to remit to London £364 
18^. 8d., exchange being at 8^ per cent: how much addi- 
tional money will be necessary ? 

FRANCE. 

295. The accounts in France, and the exchange between 
France and other countries, are all kept in francs and cen- 
times, which are hundredths of the franc. We see from the 
table that the value of the franc is 18.6 cents, which gives, 
very nearly, 5 francs and 38 centimes to the dollar. The 
Tate of exchange is computed on the value 18.6 cents, but is 
often quoted by stating the value of the dollar in. francs. 

Quin'. — S95. In vtat cnrrency are the exchanges nith France con- 
dnotedT What in a ceutime ' What is the value of a franc? 
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Thus, exchange on Paris is said to he 5 francs, 40 centimes, 
that is, one dollar will buy a bill on Paris of 5 francs and 40 
hundredths of a franc. 



1 . A merchant in New York wishes to remit 1 67556 francs 
to Paris, exchange being at a premium of IJ per cent. 
What will be the cost of his bill in dollars and cents ? 

Commercial value of the franc - - 18.6 cents 

Add 1^ per cent 279 

Gives value for remitting - - . 18.879 cents ; 
then, 167556 X 18.879 = $31632,89724, 
which is the amount to be paid for the bill. 

2. What amount in dollars and cents will purchase a bill 
on Paris for 86978 francs, exchange being at the rate of 5 
francs and 2 centimes to the dollar ? 

First, 86978 h- 5.02 ^ $17326,274 + the amount. 
la this bill above or below par ? What per cent 1 

3. How much money must be paid lo purchase a bill of 
exchange on Paris for 68097 francs, exchange being 3 per 
cent below par? 

4. A merchant in New York wishes to remit $16785,26 
to Paris ; exchange gives 5 francs 4 centimes to the dollar : 
How much can he remit in the currency of Paris ? 



296. Accounts and exchanges with Hamburg are generally 
made in ihe marc banco, valued, as we see in the table, at 
35 cents. 



ount in dollars and cents will purchase a 
(1 Hamburg for 18649 marcs banco, exch: 
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3. What amount will purchase a bill for 3678 marcs banco 
reckoning ihe exchange value of the marc banco at 34 cents { 
Will this be above or below the par of exchange ? 

ARBITRATION OF EXCHANGE. 

297. Arbitration of exchange is the method by which the 
currency of one couniry is changed into that of anotker, 
through the medium of one or more intervening currencies, 
with which the first and last are compared. 

98. When there is but one intervening currency it is 
called simple arbitration ; and when there is more than one 
it is called compound arbitration. .The method of performing 
this is called the Chain Rule. 

299. The principle involved in arbitration of exchange is 
simply this : To pass from one system of values through 
several olliers, and find the trtie projMjrtion or relation between 
the first and last. For example, suppc.se we wish to exchange 
109150 pence into dollars by first changing them into shil- 
lings, then into pounds, and then intO' dollars. For this we 
have, 

12 : 109150 : : U. : Z09150 x i^ = number of shillings. 
20 : 109150XyV : : £1 : I09i50x-,^X^=No. of pounds. 
£1 : $4,444: : 109150 X-j^X^ : 109150 x ^'s X^ X *-^*: 
hence the Chain Rul^ may be stated as follows ; 

Multiply the sum to be remitted by the following yuotienls, 
after having cancelled tlie common factors, viz., by a certain 
anuiunt at the second place divided by its equivalent at the first ; 
a certain amount at the third place by its equivalent at the sec- 
ond ; a certain amount at the fourth place divided by its equiva- 
lent at tite third, and so on to the last place. 

a aibitratbn of exchange? S9B. Wheu tlieia is 
ia the exchange called? When tliero 
called ? 299. What priuciple Is involved in 
What Is the Chain Rule ? Give the rule. 
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Note. — In the above rale the amounts named are snpposed to be 
expressed in the enxreney of the place from which the remittance 
is made. If in any case an amount is expressed in tlie currency of 
the place to whicii the remittance is made, the terms of the corre- 
sponding multiplier must be inverted. The example wrought above 
may bo thus stated : Required to transmit 103150 pence to a sec- 
ond place where one piece of coin is worth 13 at the first place ; 
thence to transmit it to a third where one piece is worth 20 at the 
second ; thence to a fourth place where 4.441 pieces are equal to 1 
at the third. 



1 . A merchant wishes to remit $4888,40 from New York to 
London, and the exchange is 10 per cent. He finds that he 
can remit to Paris at 5 francs 15 centimes to the dollar, and 
to Hamburg at 35 cents per marc banco. Now, the exchange 
between Paris and London is 25 francs 80 centimes for £1 
sterling, and between Hamburg and London 13| marcs banco 
for £1 sterling. How had he better remit? 
1st. To London direct. 
The amount to he remitted is $4888,40. The exchange 
value of £1 is $4,444, and since the exchange is at a premium 
of 10 per cent, the value of £1 is $4,444 -f ,4444 =$4,8884 : 
hence, 

$4888,40 X 1.-^^ = £1000 : 
hence, if he remits direct he will obtain a bill for £1000. 
2d. Exchange tkrottgh Paris. 
1.03 
4888,40 x^^X .^Ur = £975,7853 = £975 15*. Sfi. 
5.16 
Since 5,15 francs are equal to 1 dollar, the first multipliei 
will be this amount divided by $1 ; and since £1 is equal to 
25.80 francs, the second multiplier will be £1 divided by this 
amount. Then by dividing by 5 and multiplying, we find 
that the amount remitted by llie second method would bT 
£975 15s. 8W. 

* 14 
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3d. Method through Hamburg. 
84888,40 X .^ X rs'rs = 1015.771 = £1015 15?, 5rf. 
Since 1 marc banco -is equal to 35 cents, it is 35 hiio 
dredths of a dollar : hence, the first multiplier ia 1 marc banco 
divided by .35, and the second 1 divided by 13.75. The re- 
sult shows that the best way to remit is through Hamburg, 
the nest best direct, and the most unfavorable through Paris. 
2. A merchant in London has sold goods in Amsterdam to 
the amount of 824 pounds Flemish, which could he remitted 
to London at the rate of 34s. 4d. Flemish per pound sterling. 
He orders it to be remitted circuitouaiy at the following rates, 
viz., to France at the rate of 48(i. Flemish per crown ; thence 
to Vienna at 100 crowns for 60 ducats ; thence to Hamburg at 
lOOii. Flemish per ducal ; thence to Lisbon at 50ii, Flemish 
per crusado of 400 reas; and lastly, from Lisbon to England 
at 5s. 8d. per milrea ; does he gain or lose by the circular 

iSd. Flemish -— 1 crown, 

100 crowns - 60 ducats, 

1 ducat = lOOd. Flemish, 

50rf. Flemish — 400 reaa, 

1 milrea or 1000 reas = 68J. sterling. 
/^ S" 17 

J_ '^^ "^ "^ '1^ _ 824 X 17 _ 14008 
^■^-i$^'^ 1 ^^^^SK®." 25 ~ 25 
^ X0 

25 
= £560 6j. lid. 
The direct exchange would give, 

H X JfS = £480 sterling. 



34i. id. Flemish 
Hence, the amount gained by circuitous exchange would 
bo £80 Gs- \U. 
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DUODECIMALS. 

300. Duodecimals are denominate fractions in which 1 
foot is the unit that is divided. 

The unit 1 foot ia first supposed to be divided into 13 
equal parts, called inches or primes, and marked '. 

Each of these parts is supposed to be again divided into 
12 equal parts, called seconds, and marked ". 

Each second is divided, in like manner, into 13 equal parts, 
called thirds, and marked "'. 
This division of the foot gives 

V inch or prime - - - = j'^ of a foot. 

1" second is ^: ^^ of -^ - = y^ of a foot. 

I'" third is = ^ of ^5 of j\j ~ jj^g of a foot. 

Hence, in duodecimals, the divisions of the foot increase 

from the lower denominations to the higher, according to the 

scale of twelves. 

301. Duodecimals are added and subtracted like other de- 
nominate numbers, 13 of a lesser denomination making one 
of a greater, as in the following 

13"' make 1" second. 

13" " 1' inch or prime. 



1. In 185', how many feet? Ans. 

2. In 250", how many feet and inches 1 Ans. 

3. In 4367'", how many feet? Ans. 

4. In 847", how many feet ? Ans. 

QuECT 300. lu Duodecitnala, what is the unit ttiaC k divided? How 

iaitdivided^ How are these parts again divided? What are the parla 
calledl 301. How are duodecimals added and subtracted T How many 
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MULTIPLICATIOK 1 



EXAMPLES IN ADDITION AND 



1. What is the sum of 3/(. 6' 3" 2'" and 2ft. V 10"11'"1 

2. What is the sum of 8fl. 9' 7" and 6fl. 1' 3" 4'" 1 

3. What is the difference between ^ft. 3' 5" G'" and T/i. 
3' 6" 7'" ? 

4. What is the difference between 40/?. 6' 6" and 19/(. 7'" ? 

5. What is the sum of 18/(. 9' \l" b'" and 17ft. 6' 7" ? 

6. What is the difference between 27fl. 7'" and Aft. 9' 
10" 9'" T 

MULTIPLICATION OF DUODECIMALS. 

302. It is known that feet muhipHed by feet give square 
feet in the product. It is now required to show what frac- 
tions of the square foot will arise from multiplying feet by 
the divisions of the foot, and the divisions of the foot by 
each other. 



1 , Multiply %ft. 7' 8" by Ift. 9'. 

Set down the multiplier under j operation. 

the muttiphcancl, so that feel shall I fi- 

fall under feet, and the correspond- 6 7 8' 

ing divisions under each oilier. It 

is found most convenient to begin t ^ , ~ , 

with the highest denomination of o v fi — I'' 

the multiplier, and multiply it by ' g-y 8"— 6" 

the lowest denomination of the mul- g/^ 7' = 5' 3" 

tiplicand. Recollecting that 7' ex- 9' x 6 = 4 6' 

presses /j of a foot, and that 8" ProfTTTTTi'T^' 

expresses ^ of ^ of a foot, we ' ~~~ 

see that 2 x 8" will give 16-twelfths of twelfths of a square 
foot ; that is, one-twelfth and four twelfths of one twelfth, 
or 4". The 2 feet multiplied by 7' give 14 twelfths of a 
square foot ; that is, 1 square foot and two tweifths, or 1'. 
The feet multiplied by 6 give 12 square feet. 

QuEBT. — 302. In niultiplicatbn how do you sot down the mulliplierl 
Where do yon begin to multiply 7 Huw do you cany fioin one denomina- 
tion to another 7 
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MULTIPLICATION OF DUOUECIMALS. 317 

Again, 9 inches or ^ of a foot multiplied by 8 twelfths 
of ^ of a foot, will give 72 twelfths of twelfths of twelfths 
of a square foot, which are equal to six twelfths of twelfths, 
or lo 6". Then 0' x 7' gives 63 twelfths of twelfths of a 
square foot, equal to 5' and 3" : and 9' X 6 gives 4 square 
feet and 6'. 

303. Hence we see, 

1st. That feet multiplied hy feet give square feet in the 
product. 

2d. That feet multiplied hy inches give twelfths of square 
feet in the product. 

3d. .That inches multiplied byinckesgive turelfths ^twelfths 
</f square feet in the product. 

4th. That inches multiplied hy seconds give twelfths of 
twelfths of twelfths of square feet in the product. 

3. Multiply Qft. 4tn. by fft. 3in. 

Beginning with the 8 feet, we i operation. 

say 8 times 4 are 32', which is 9 4' 

equal fo 2 feet 8' : set down the 8 3' 

8'. Then say 8 times 9 are 73 I 74 8' 
and 2 to carry are 74 feet : then | 2 4' 0" 
multiplying by 3' we say, 3 times j 77 CK 0" A?iS. 
4' are 13", equal to 1 inch; aet | 

down in the second's place: then 3 times 9 are 37 and I 
to carry make 38', equal to 2ft. 4'. Therefore the entire 
product is equal to 77ft. 

3. How many solid feet in a stick of timber whicli is 25fl. 
6»». long, 2fi. 7in. broad, and 3ft. Sin. thick? 

4. Multiply 9/i. 3i». by 9ft. 6»». Ans. 

5. Multiply 34/i. lOin. by 6fl. Sin. Ans. 

6. Multiply 70ft. 9in. by 12/<. Sin. Ans. 

7. How many cords and cord feet in a pile of wood 34 
feet long, 4 feet wide, and 3fl. 6in. high? 

8. Multiply 6/;. 9' by 8fi. 6'. Ans. 

Quest,— 30.S, Repeat the four principles. 

HoslcdDyGoOglc 



318 iKvoun't.N. 

9. How many cord feet in a pile of wood 25 feet long, 
6 feet wide, and 5 feet high ? 

10. Mdtiply IGfl. 9' by ll/(. 11". Ans. 

Note. — It must be recollected that 16 solid feet make 1 cord foot, 

(Art. 30). 



INVOLUTION. 

304. If a number be multiplied by itself, the product is 
called the second povier, or square of thai numberj" Thus, 
4 X 4 = 16 ; the number 16 is the 2d power or square of 4. 

If a number be multiplied by itself, and the product arising 
be again multiplied by the number, the second product is 
called the 3d power, or cube of ihe number. Thus, 3x3x3 
= 27 ; the number 27 is (he 3d power, or cube of 3. 

The term power designatea the product arising from multi- 
plying a number by itself a certain number of times, and the 
number multiplied is called the root. 

Thus, in the first example above, 4 is the root, and 16 the 
square or 2d power of 4. 

In the 2d example, 3 is the root, and 27 the 3d power or 
cube of 3. The first power of a number is the number itself. 

305. Involution teaches the method of finding the powers of 
numbers. 

The number which designates the power to which the root 
is to be raised, is called the index or exponent of the power. 
It is generally written on [he right, and a little above the root. 

QuEBT.— How many solid feet make a cord foot? 304. Ifanumborba 
multiplied by itself once, what is the product called T If it be multiptied by 
itself twice, what is the product called' What does the term power mean ? 
What is the root? What ia the first power of a number 7 305. What ia 
Invcjution 7 What is the number called which designalBB the power? 
Where is it written t 
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Thus, 4° expresses the 3d power of 4, or that 4 is to be mul- 
tiplied by itself once : hence, 

4' ^4 X 4 = 16. 
For the same reason 3^ denotes that 3 is to be raised to 
the 3d power, or cubed ; hence, 

3' = 3 X 3 X 3 = 27 : we may therefore write 

4 — 4 the Ist power of 4. 

4" = 4 X 4 ^ 16 the 2d power of 4. 

4= = 4 X 4 X 4 — 64 the 3d power of 4. 

4' = 4x4x4x4^ 256 the 4th power of 4. 

4' — 4x4x4x4x4 = 1024 the 5th power of 4. 

&.C., &c., &c. 

Hence, to raise a number to any power, 

Multiply the number continually by itself as many times less 
1 as there are units in the exponent, and the last product imll be 
the power sought. 



1. Whati 

2. What i 


8 the 3d power of 125 ? 
s the cube of 7 ? 


Ans. 

Ans. 


3. What is the square of 60 1 


Ans. 


4. Whati 


s the 4th power of 5 ? 


Ans. 


5. What i; 


s the 5th power of 18? 


Ans. 


6. What i 


s the cube of 1 1 


Ans. 


7. Whati 


s the square of J? 


Ans. 


8. What i 


s the cube of .1? 


Ans. 


9. What i^ 


3 the cube of J ? 


Ans. 


10. What i^ 

11. What! 

12. Whati' 


3 the square of .01? 
s the square of 6.12? 
i the 6th power of 10? 


Ans. 

Ans. 


13. Whati! 


i the cube of 31? 


Ans. 


14. Whatii 


4 the 4th power of 36! 


Ans. 


15. Whati: 


* the cube of 8733 ? 


Ans. 


QoBTT^-What is the exponent of the square o 
cube I Of the fonrth power? How do yon raise a : 


f a namher? Of tlie 
ttumbor to any power? 
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EVOLUTION. 

306. We have seen that Involution teaches how to find 
the power when the lOot is given. Evolution is the rrverse 
of Involution : it teaches how to find the root when the power 
is known. The root "is that number which being multiplied 
by itself a certain number of times, will produce the given 
power. 

The square root of a number is that number which being 
multiplied by itself once, will produce the given number. 

The cube root of a number is that number which being 
multiplied by itself twice, will produce the given number. 

For example, 6 is the square root of 36, because 6x6 
= 36 ; and 3 is the cube root of 37, because 3X3 X 3 ^ 27. 
The sign V placed before a n n ber denotes that its square 
root is to he extracted. Th V^ = 6 The sign V~ 13 
called the radical sign, or tl e s gn ot 1 e square root. 

When we wish to express hat he cube root is to be ex- 
tracted, we place the figure 3 over the siga of the square 
root : thus, t/s = 3 and ■V^7 = 3 and 6 is called the index 
of the root. 



EXTRACTION OF THE SQUARE ROOT. 

307. To extract the square root of a number, is to find a 
number which being multiplied by itself once, will produce 
the given number. Thus, 

VT= 2; for 2 X 2 ^4; 

V~^— 3; for 3 X 3 = 9. 

Quest.— 306. What is Evolution? What does it teaeliT What is tli( 
root of a number! Wliat is the equoire root of a nimiber? What is thi 
cube root of a number? Make the sign denoting the eqiiare root. How As 
you denote the cube root? 307. What is required when we wish to ex 
tract the tsquare root of u number? 
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EXTRACTION OF THE SQUARE ROOT. 



Before proceeding ti 



formed. 

The first ten number 



explain the rule for extracting tha 
B how the squares of numbers are 



1, 



16 35 



8, 9, 10 Roots. 
64 81 100 Squares. 
The numbers in the second line are the squares of those in 
the first ; and the numbers in the first line are the square 
roots of the corresponding numbers of the second. 

Now, it is evident that, the square of a number expressed by 
a single figure will not contain any figure of a higher order than 
tens i and also, that if a number contains three figures, its root 
must contain tens and units 

The numbers 1, 4, 9, &c., of the second line, are called 
perfect squares, because they have exact roots. 

Let us now see how the square of any number may be 
formed, say the number 36. This number is made up of 3 

^et the line AB represent 
the 3 tens or 30, and BC the 

LeD AD be a square on 
AC, and AE a. square on the 
tens line AB. 

Then ED will be a square ; 
on the unit line 6, and the 
rectangle EF Will be the 
jiToduct of HF. which is equal 
to the tens line, by IE which' 
iseqiialto the unithne. Also, 

the rectangle BK will be the product of EB which is 
to the tens line, by the unit line BC. But the whole s 



30 I D 

30 e I 

— _il 1_'k 

30 B ■ I 

I 

3« 30 li 

~30 B c 



—What is the grea 



t square of a single figure 7 What a th» 
X derived from the square of a single fig. 
ee aie tbere among the numbeiB that are 



,y Google 



66)396 



on AC is made up of the square AE, the two rectangles FE 
and EC, and the square ED. Hence, 

Tlie square of two figures is equal to the square of the tens, 
plus twice the product of the tens hy the units, plus the square 

Let it now be required to extract the square root of 1396. 

Since the number contains more than two places, ils root 
will contain tens and units. But as the square of one ten is 
one hundred, it follows that the ten's place of the requited 
root must be found in the figures on the left of 96. Hence, 
we point off the number into periods of t» 
figures each. 

We next find the greatest square co: 
tained in 12, which is 3 tens or 30. W 
then square 3 tens which gives 9 hundrei 
and then place 9 under the hundred's place, and subtract. 

Thiatakes away the squarfe 
AE and leaves the two rect- 
angles FE and BK, together 
with the square ED on the : 
unit line. 

Now, since tens multiplied 
by units will give at least 
tens in the product, it follows ; 
that ihe area of the two rect- 
angles FE and EC must be 
expressed by the figures of 
the given number at the left 
of the unit's place 6, which 
figures may also express a part of the square ED. 

If, then, we divide the figures 39, at the left of 6, by twice 
the lens, that is, by twice AB or BE, the quotient will be 
BC or EK, the unit of the root. 



30 






30 




6 


iS 




33* 


30 


i; 




B0H180+180+36= 


im 
















MO 













QuEBT.^Wbat ia the equnre of a number expressed by two figures equal 
to I In what ploeeH of figures will the square of the tens be found ? In 
what placei wiU tha product of tb« tens by the uRila be foimd 1 
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EXTRACTION OF THE SQUARE ROOT. 3S3 

Thsn, placing BC or 6, in the root, and also in the divisor, 
and then multiplying the whole divisor 66 by 6, we obtain 
for a product the two rectangles FE and CE, together with 
the square ED. 

Hence, the square root of 1296 18 36; or, in other words, 36 
is the side of a square whose area is 1296. 



308. To extract the square root of a whole nunjber, 

I. Point off the given number into periods of tti'O figures 
each, counted from the right, by setting a dot over the place of 
units, another over the place of hundreds, and so on. 

II. Find the greatest square in the first period on the left, 
and place its root on the rig/il after the manner of a quotient in 
division. Subtract the square of the root from the first period, 
and to the remainder bring down the second period for a divi- 

III. Double the root already found and place it on tlie left 
for a divisor. Seek hota many times the divisor is contained 
in the dividend, exclusive of the right hand figure, and place the 
figure in the root and also at the right of the divisor, 

IV. Multiply the divisor, thtis augmented, by the last figure 
of the root, and subtract the product from the dividend, and to 
the remainder bring down the next period for a new dividend. 
But if the product should exceed the dividend, diminish the last 
figure of the root, 

V. Double the whole root already found, for a neio divisor, 
e the operation as before, until all the periods are 



brought down. 



Quest.— 308. What is the first etep in extracting the Bqnare root of 
mibera? What the second? What the third 7 What the fourth^ What 
.e mthl Give the entire ru]e. 
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36 31 69(513 
25 
101)131 



324 



We first place a dot over the 9, 
making the right hand period 69. 
We then put a dot over the 1 and 
also over the 6, making three pe- 

The greatest perfect square in 
26, is 35, the root of which is 5. 
Placing 5 in the root, subtracting its 
square from 26, and bringing down the next period 31 
have 131 for a dividend, and by doubling the root we have 
10 for a divisor. Now 10 is contained in 13, 1 time. Place 
1 both in the root and in the divisor : then multiply 101 by 
1 ; subtract the product and bring down the next period. 

We must now double the whole root 5l for a new divisor, 
or we may take the first divisor after having doubled the last 
figure I ; then dividing we obtain 3, the third figure of the root. 

309. Note 1. — There will be as many figures in the root as 
there are periods in the given number. 

Note 3.— Jf the given number has not an exact n 
be a remainder after all the periods are brought di 
case ciphers may be annexed, forming new periods, e 
will give one decimal place in the root. 

2. What is the square root of 36729 ? 



, there will 
h of which 





3 67 29(191, 64-^. 
1 


In this example there 
are two placea of deci- 
mals, whicli give two pla- 
ces of decimal in the root. 


29")267^ 
261 
381)639 
381 
3826)24800 
22956 




38334)184400 
153296 




31101 Rem, 


QuEHT.-- 309. How many figures 
givoQ uumber haa not an exact root, 


will thero be in tho root? If 
what may be done? 
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EXTRACTION OP THE SQUARE ROOT. 

3. What is the square root of 213444 ? Ans. ■ 

4. What is the square root of 2268741 ? Ans. - 

5. Whatis the square rootofl5193592? Ans. - 

6. What is the square root of 36372961 ? Ans. - 

7. What is the square root of 22071304? Ans. - 



a decimal fraction, 
that the immber of deci- 



310. To extract the square n 

I. Annex one cipher , if necessary , SI 
mill places shall be even. 

II. Point off the decimals into periods of two figures each, 
by putting a point over the place of hundredths, a second over 
the place of ten thousandths, S(C. : tJiea extract the root as in 
whole numbers, recollecting that the number of decimal places in 
the root will be equal to the n-umber of periods in the given 
decimal. 



1. What is the s 



We first annex one cipher 
make even decimal places, 
then extract the lOot of the f 
period, to which we annex 
phers, forming new periods. 



NoTE.-^WIieci there ia a decimal and a whole number joined tc 
gether the same rule will apply. 




2. 


Whali 


3 the square 


oot of 3371.4207? 


Ans 





3. 


Whati 


the square 


oot of 4795.25731? 


Ans 


___ 


4. 


Whati 


s the square 


oot of 4.373594 ? 


Ans 





5. 


What i 


the square r 


oot of .00032754 ? 


Ans 





Qv 


EST.— 310 


How do you e 


tnict the square root of 


a dec 


mal frac- 
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S26 EVOLUTION. 

6. What ia the square root of .00103041 1 Anx. 

7. What is the square root of 4.426815? Aas. 

8. What is the square root of 47.693836 ? Ans. 



311. To extract the square root of a vulgar fraction, 
I Rediire nared nutnhers to improper fractions, and com- 
pound fracltons to simple ones, and then reduce the fraction to 



II Extract the square root of the numerator and dendmina- 
tor separately, if they hate exact roots, but when they have 
not, reduce the fracttun to a decimal and extract the root as in 
Case II. 



1. What is (he square root of ff of j'y of 4^? 

2. What is the square root of ffgj ? An 

3. What is the square root of -j^ij6_? An 

4. What is the square root of '^W ! An 

5. What is the square root of SAi 7 An 

6. What is the square root of ^ Jf ? An 



EXTRACTION OF THE CUBE ROOT. 

313. To extract the cube root of a number it 
second number which being multiplied into itself t- 
produce the given number. 

Thus, 2 is the cube root of 8 ; for, 2 x 2 x 2 - 
is the cube root of 27 ; for, 3 x 3 x 3 — 27. 
Roots 1, 2, 3, 4, 5, 6, 7, 

Cubes I 8 27 64 125 216 343 t 



to find a 
■ice, shall 



QuEBT. — 311. How do you 
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EXTRACTION OF THE CUBE ROOT. 327 

From which we see, that ihe cube of units will not give 
a higher order than hundreds. We may also remark, that 
the cube of one ten or 10, is 1000 : and the cube of 9 tens 
or 90, 729000 ; and hence, the cube of tens will not give a 
lower denomination than thousands, nor a higher denomination 
than hundreds of thousands. Hence also, if a number contains 
more than three figures its cube root will contain more than 
one ; if the number contains more than six figures the root 
will contain more than two ; and so on, every three figures 
from the right giving one additional place in the root, and the 
figures which remain at the left hand, although less than 
three, will also give one place in the root. 

Let us now see how the cube of any number, as 16, is 
formed. Sixteen is composed of 1 ten and 6 units, and may 
be written 10 + 6. Now to find the cube of 16 or of 10 + 6, 
we must multiply the number by itself twice. 

To do this we place the numbers thus 10 + 6 

10+ 6 

Product by the units 60+36 

Product by the lens - - - - 100 + 60 

Square of 16, 100 + 120 + 36 

Multiply again by 16 - - - - 10 + 6 

Product by the units - - - -600+ 720 + 216 
Product by the tens - - 1000 + 12 00 + 360 

Cube of 16 - - - 1000 + 1800 + 1080 + 216 

I , By examining the composition of this number it will be 

found that the first part 1000 is the cube of the tens ; that is, 

10 X 10 X 10 ~ 1000. 

3. The second part 1800 is equal to three times the square 
of the tens multiplied by the units ; that is, 

3 X (10)= x6 = 3xl00x6 = 1800. 
3. The third part 1080 is equal to three times the square 
of the imits multiplied by the tens ; that is, 

3 X 6' X 10 = 3 X 36 x 10 = 1080. 
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4. The fourth part is equal to the cube of the 
6' ^ 6 X 6 X 6 = 216. 

Let it now be required to extract the cube ro 
her 4096. 

Since the number 
tains more than three iig- 



e know that the root 
t least units 



4 096(16 



rx3_=3)3 (9-8-7-6 
T&' — A 096. 



Separating the three right 
hand, figures from the 4, we know that the cube of the tens 
will be found in the 4. Now, 1 is the greatest cube in 4. 

Hence, we place the root 1 on the right, and this is the 
tens of the required root. We then cube 1 and subtract the 
result from 4, andjo the remainder we bring down the first 
figure of the next period. 

Now, we have seen that the second part of the cube of 16, 
viz., 1800, being three times the square of the tons multiplied 
by the units, will have no significant figure of a less denomi- 
nation than hundreds, and consequently will make up a part 
of the 30 hundreds above. But this 30 hundreds also con- 
tains all the hundreds which come from the 3d and 4th parts 
of the cube of 16. If this were not the case, the 30 hundreds 
divided by ikree times the square of the tens «uuitt give the 
unit figure exactly. 

Forming a divisor of three times the square of the tens, we 
find the quotient to be ten ; but this we know to be too large. 
Placing 9 in the root and cubing 19, we find the result to be 
6859. Then trying 8 we find the cube of 18 stili too large ; 
but when we take 6 we find the exact number. Hence, the 
cube root of 4096 is 16. 



313. To extract the cube root of a whole number, 
I. Point off the given num^ei' into periods of ikree figures 
each, hy placiiig a iht over the place of units, a second oner the 
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OF THE CUBE ROOT. 329 

place of thousands, and so on to the Uft: the left hand period 
will ofien contain less than three places of figures. 

II. Seek the greatest cube in the first period, and set its root 
on the right after the manner of a quotient in divisum. Sub- 
tract the cube of this figure from the first period, and to the 
remainder bring down the first figure of the next period, and 
call this number the dividend. 

III. Taie three limes the square of the root just found for a 
divisor and see how often it is contained in the dividend, and 
place the quotient for a second figure of the root. Then cube 
the figures of the root thus found, and if their cube be greater 
than the first two periods of the given number, diminish the last 
figure, but if it be less, subtract it from the first two periods, 
and to the remainder bring down the first figure of the next 
period, far a new dividend. 

IV. Take three times the square of the whole root for a new 
divisor, and seek how often it is contained in the new dividend : 
tile quotient will be the third figure of the root. Cube the whole 
Toot and subtract the result from the first three periods of the 
given number, and proceed in a similar way for all the periods. 

EXAMPLES. 

1. Wliat is the cube root of 99352847 ? 

99 253 847(463 
4' ^ 64 
4' X 3 :=^ 48)353 'dividend 
First two periods - - - - 99 352 
(46)' = 46 X 46 X 46 = 97 336 

3 X (46)' = C348 ) 19168 2d dividend 
The first three periods - - 99 253 847 
(463)= = 99 252 847 

Ans. 463, 
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2 


What 


s the cube 


roo 


of 389017? 


Ans 


3 


What 


s the cube 




of 5735339 ? 


Ans 


4 


Whati 


the cube 


00 


of 32461759? 


Am 


5 


Whati 


s the cube 




of 84604519? 


Am 


6 


What 


s the cube 


roo 


of 259694073 ? 


Ans 


7 


Whati 


s the cube 


roo 


of 48328544? 


Ans 


8 


What 1 


s the cube 


00 


of 27054036008? 


Atis 



314. To extract the cube root of a decimal fraction, 

Annex ciphers to the decimals, if necessary, so that it shall 
consist of 3, 6, 9, ^c, places. Then put the first point over 
thf place of thousandths, the second over the place of milUonths, 
and so en ever every third place to the right ; after which ex- 
tract the root as in whole numbers. 

Note 1. — There will be as many decimal places in the root as 
there are periods in the given number. 

Note 9. — The same rule applies when the given number is com- 
posed of a whole number and a decimal. 

Note 3. — If in extracting the root of a number there is a re 
mainder after all the periods have been brought down, periods of 
ciphers may be annexed by considering them as decimals. 



1. Whati; 

2. Whati 

3. What i. 

4. What i; 

5. What i 

6. Whati: 

7. Whati 



the cube root of .127464 ? 
the cube root of .87098:!875 ? 
the cube root of 12.977875 1 
the cube root of 75.1089429 ? 
the cube root of .353393243 1 
the cube root of 3.408862535 ? 
the cube root of 27.708101576 ? 



QoEffT.— 314. How do_yoii eMract (lie ci; 
How many decimal places will there bs in 
apply when tlieru is it whole number and a 
root if there is a remainder, what may be di 



!cima) 1 lu extracting tl 
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315. To extract the cube root of a vulgar tracimn, 

I. Reduce compound fractions to simple ones, mixed numbers 
to improper fractions, and then reduce the fraction to Us lowetl 

II. Then extract the cuhe root of the numerator and denomi- 
nator separately, if they have exact roots; but tf either of than 
has not an exact root, reduce the fraction to a decimal, and er- 
tract the root as in the last Case. 



1. What is the cube root of ^f ? 

3. What is the cube root of 12|f 1 

3. What IS the cube root of SlgJj^? 

4. What IS the cube root of y^^^^ ? 

5. What 1= the c«be root of -f 1 

6. What IS the cube root of 1 1 

7. What is the cube root of 1 1 



ARITHMETICAL PROGRESSION. 

316. If we take any number, as 3, we can, by the con 
tinued addition of any other number, as 3, form a series of 
numbers : thus, 

2, 5, 8, 11, 14, 17, 20, 23, &c., 
in which each number is formed by the addition of 3 to the 
preceding number. 

This series of numbers may also be formed by subtracting 
3 continually from the larger number ; thus, 

33, 20, 17, 14, II, 8, 5, 2. 

A series of numbers formed in either way is called an 
Arithmetical Series, or an Arithmetical Progression ; and the 

QoBOi. — 315. How do yau extract the cube root of a vulgar taction? 
SIG. Haw do you ibrm an Arithmetical Series? 
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332 ARlTHMETlCAl. PROGRESHION. 

number which is added or subtracted is called the common 
difference. 

When the series is formed by the continued addition of the 
common difference, it is called an ascending series ; and 
when it is formed by the subtraction of the common differ- 
ence, it is called a descending series; thus, 

3, 5, 8, 11, 14, 17, 20, 23, is an ascending series. 
23, 20, 17, 14, 11, 8, 5, 2, is a descending series. 

The several numbers are called terms of the progression : 
the first and last terms are called the extremes, and the inter- 
mediate terms are called the means. 

317. In every arithmetical progression there are five things 
which are considered, any three of which being given or 
known, the remaining two can be determined. They are 

1st, the first term; 

2d, the last term ; 

3d, the common difference ; 

4th, the number of terms ; 

5th, the sum of all the terms. 

318. By considering the manner in which ihe ascending 
progression is formed, we see that the 2d term is obtained by 
adding the common difference to the 1st term; the 3d, by 
adding the common difference to the 2d ; the 4th, by adding 
the common difference to the 3d, and so on ; the number of 
additions being 1 less than the nuTober of terms found. 

But instead of making the additions, we may multiply the 
common difference by the number of additions, that is, by 1 
less than the number of terms, and add the first term to the 
product. Hence, we have 

Quest.— What is tho common differcnca ? What is an ascending series ? 
What a descending series? Wliat are the several nnmbere called? What 
are the fiiGt and lost terms called ? What are the intermediate lem^ called T 
317. In every arithmetical progreeuon bow many things are consideredT 
What are they! 31& How do yon find tlie last term wheu the Stat term 
and common differonee are known ? 
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Having given the first term, the common difference, and 
the number of terms, to find the last term. 

Multiply the common difference by 1 Itss than the number of 
terms, and to the product add thejirst term. 



1. The first term is 3, the common difference 3, and the 
number of terms ] 9 : what is the last term ? 

We muhiply the number 
of terms less 1, by the com- 
mon difference 2, and then 
add the first term. 



3 1st term. 
39 last term. 



3. A man bought 50 yards of cloth ; he was to pay 6 cents 
for the first yard, 9 cents for the 2d, !2 cents for the 3d, and 
so on increasing by the common difference 3 ; how much 
did he pay for the last yard 1 

3. A man puts out SlOO at simple interest, at 7 per cent ; 
at the end of the first year it will have increased to $107, at 
the end of the 2d year to $114, and so on, increasing $7 each 
year ; what will be the amount at the end of 16 years ? 

319. Since the last term of an arithmetical progression is 
equal to the first term added to the product of the common 
difference by 1 less than the number of terms, it follows, that 
the difference of the extremes 'will be equal to this product, 
and that the common difference will be equal to this product 
divided by 1 less than the number of terms. Hence, we 
have 



Having given the two extremes and the number of terms 

of an arithmetical progression, to find the common difference. 

Subtract the less extreme from the greater and divide the re- 

QuEET. — 319. How do you find the common difference, when you 'kiiow 
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334 ARITHMETICAL PROGRESSION. 

maindei- by 1 less than the number of terms : ike quotient mil 
be the common difference. 



1. The extremes are 4 and 104, and the number of terma 
36 : what is the common difference 1 



= 25) i 00(4 



We subtract the less es- operation. 

treme from the greater and 
divide the difference by one 
less than the number of 

2. A man has 8 sons, the youngest is 4 years old and the 
eldest 32, their ages increase in arithmetical progression : 
what is the common difference of their ages ? 

3. A man is to fravel from New York to a certain place in 
12 days; to go 3 miles the first day, increasing every day 
by the same number of miles ; so that the ]ast day's journey- 
may be 58 miies ; required the daily increase. 

320. If we take any arithmetical series, as 
3 5 7 9 11 13 15 17 19, &c. 

19 17 15 1 3 il 9 7 5 3 i,y reversing the order of 

22 22 33 32 23 22 22 32 32 ] t^e terms. 

Here we see that the sum of the terma of these two series 
is equal to 33, the sum of the extremes, multiplied by the 
number of terms ; and consequently, the sum of either series 
is equal to the sum 6f the two extremes multiplied by half the 
number of terms j hence, we have 

To find the sum of all the terms of an arithmetical pro- 
gression, 

Add the extremes together and multiply their sum by half tk» 
number of terms : the product will be sum of the series. 



1. The extremes are 3 and 100, and the number of termi 
22 : what is the sum of the series ? 

Quest. — 320. How do you find tlie sum of an arithmetical seriei I 
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335 

OPLRATION 



We first add together 
then mHltiply by half the 



1123 sum of SI 



2. How many times does the hammer of a clock strike in 
12 hours ? 

3. The first term of a series is 2, the common difierence 
4, aud the number of terms 9 what 13 the last term and 
sum of the series ? 

4. If 100 tggs are placed in a right hue, exactly one yard 
from each other, and the first one yard from a basket, what 
distance will a man travel who gather'^ them up singly, and 
places them in the basket ? 



1. What is the 18th term of an arithmetical progression 
of which the first term is 4" and the common difference 5 ? 

2. The iSth term of an arithmetical progression is 89 and 
the common difTerence 5 : ivl^t is the first term ? 

3. A flight of stairs has 18 steps; the first ascends but 12 
inches in a vertical line, and each of the others 18 : what is 
the entire ascent in a vertical hne 1 

4. A debtor has 18 creditors ; he owes to the largest cre- 
ditor 89 dollars, and 5 dollars less to each of the others in 
succession : how much does he owe to the least t 

5. A person travelled from Boston to a certain place in 8 
days ; he travelled 3 miles the first day, and every succeed- 
ing day he travelled farther than he did the preceding by an 
equal number of miles ; the last day he travelled 33 miles : 
how much did he travel each day, and how much in all 1 

6. The number of terms is 22, the common dltfereiice 5. 
and the sum of the terms 12'21 : what is the least term T 

7..'A man is to receive $3000 in 13 payments, each suc- 
ceeding payment to exceed the previous by $4 : what will 



e last payment be 
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GEOMETRICAL PROGRESSION 

331. If we take any number, as 3, and multiply it con- 
tinually by any other number, as 2, we foim a series of num- 
bers : thua, 

3 6 12 24 48 96 193, &c,, 
in which each number is formed by multiplying the number 
before it by 2, 

This series may also be formed by dividing continually the 
largest number 192 by 2. Thus, 

193 96 48 34 13 6 3. 

A series formed in either way, is called a Geometrical 
Series, or a Geometrical Progression, and the number by 
which we continually multiply or divide, is called the com- 

When the aeries is formed by multiplying continually by 
the common ratio, it is called an ascending series ; and when 
it is formed by dividing continually by the common ratio, it is 
called a descending series. Thfls, 

3.6 12 24 48 96 192 is an ascending series. 

193 96 48 24-12 6 3 is a descending series. 

The several numbers are called terms of the progression. 

The first and last terms are called the extremes, and the 
intermediate terms are called the means. 

322, In every Geometrical, as well as in every Arithmeti- 
cal Progression, there are five things which are considered, 
any three of which being given or known, the remaining two 
can be determined. They are. 

Quest. — 321. How do yoa form a Geometrical ProgresBion 9 What a 
the common ratio? What is an ascendiDg eeries? What is a descending 
series 1 What are the several numbers called ? What are the first and last 
terms called? What are the intermediate terms called? 323. Ir every 
geometrical progresoion, how many things are considered? What are 
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1st, the first term, 
2d, the kst term, 
3d, the common ratio, 
4th, the ikumber of terms, 
5th, the sum of all the terma. 
By considering tlio manner in which the ascending pro- 
gression is formed, we see that the second term is obtained 
by multiplying the first term by the common ratio ; the 3d 
term by multiplying this product by the common ratio, and so 
on, the number of multiplications being one less than the 
number of terms. Thus, 

3 — 3 1st term, 
3X2 = 6 3d term, 
3 X 3 X 3 = 12 3d term, 
3 X 2 X 2 X 2 = 34 4th terra, 4;c. for the other terms. 
But 2 X 2 := 2', 2x3x2 — 2', and 3x2x3x2 = 3'. 
Therefore, any lorm of the-progressioti is equal to the first 
term multiplied by the ratio raised to a power 1 less than the 
number of the term. 



Having given the first term, the common ratio, and the 
number of terras, to find the last terra. 

Raise the ratio to a power whose exponent is one less than 
the number of terms, and then multiply the power by the first 
term ; the product will be the last term. 



1. Tlie first term is 3 and the ratio 2 : what is tlw fitb 
lermT 

3x2x3x3x3= 2' = 33 

3 Ist term. 
Aj>s.'96 



QliEvr.T— How many mast be known before the remaining ones can ! 
romid? Whut ie any term equal to? How do you find Uw l«it tonal 
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PRODRESSION. 

3, A man purchased 13 peara; he was to psy 1 farthing 
for the 1st, 2 farthings for ihe 2d, 4 for the 3d, and so on 
doubling each time : what did he pay for the last 1 

3. A gentleman dying left nine sons, and bequeathed his 
estate in the following manner : to his executors £50 ; hia 
youngest son to have twice as much as the executors, and 
each son to have double the amount of the son next younger : 
what was the eldest son's portion 1 

4. A man bought 13 yards of cloth, giving 3 cents for the 
1st yard, 6 for the 2d, 12 for the 3d, &c. : what did he pay 
for the last yard T 

CASE 11. 

323. Having given the ratio and the two extremes to find 
the sum of the series. 

Subtract the less extreme fiom the greater, divide the remain- 
der hy 1 less than the ratio, and to the quotient add the greater 
extreme : the sum toill be the sum of the series. 



1. The first term is 3, the ratio 2, and last term 192 ^ what 
is the sum of the series ? 

193 — 3 = 189 difference of the extremes, 
2 — 1 = 1) 189 (189 ; then 189 + 193 =: 381 Ans. 

2. A gentleman married his daughter on New Year's day, 
and gave her husband Is. towards her portion, and was to 
double it on the first day of every monlii during the year : 
what was her portion ? 

3. A man bought 10 bushels of wheat on the condition 
that he should pay 1 cent for the 1st bushel, 3 for the Sd, 
9 for the 3d, and so on to the last : what did he pay for the 
'ast bushel and for the 10 bushels ? 

4. A man has six children ; to the 1st he gives $150; to 
the 2d $300, to the 3d $600, and so on, to each twice as 
much as the last : how much did the eldest receive, and what 
was the amount received by them all ? 



QilBBp^^23, How do you find the Bum of the ae 
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MENSURATION. 

324. Mensiiration is the process of determining the contenta 
of geometrical figures, and is divided into two parts, the men- 
suration of surfaces and the mensuratiott of solids. 

MENBOSATION OP SURF A CBS. 

325. Surfaces have length and breadth. They are mear 
sured by means of a square, which is called the unit of surface, 

A square is the space included between i Foot 

four equal lines, drawn perpendicular to each 
other. Each line is called a side of the square. 
If each side be one foot, the figure is called a 
square foot. 

If the sides of a square be each four feet, the square will 
contain sixteen square feet. For, in the lai^e square there are 
sixteen small squares, the sides of which are each one foot. 
Therefore, the square whose side is four feet, conttuns six- 
teen square feet. 

The number of small squares that is contained in any large 
square is always equal to the prciduct of two of the sides of 
the large square. As in the figure, 4X^=16 square feet. 
The number of square inches contained in a square foot is 
equal to 12X12=144. 

326. A triangle is a figure hounded by three straight linea. 
Thus, BAG is a triangle. 

Quest,— 324. What is mep?urfttiont 826. What is a surface? What 
IB a Equare ! What is tlie number of small Equares contained ia a 
large" square equal to ! S26. What ia a triimgle ! 
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The three hnes BA, AC, BC, are call- 
ed sides and the three comers, B, A, 
and C, are cilled angles. The aide AB ! / \ 1 

is called the base \/ \i 

When 1 line bke CD is drawn making A D B 

the angle CD K equal to the angle CDB, then CD ia said to 
be perpendicular to AB, and CD is called the altiivde of the 
triangle.. Each triangle CAD or CDB is called a right-angled 
triangle. The side BC, or the side AC, opposite the right 
angle, is called the hypothenuse. 

The area or contents of a triangU is equal to half the pro- 
duct of its base hy its aUitude (Bk. IV. Prop. VI).* 



1. The hase, AB, of a triangle is 50 yards, and the per- 
pendicular, CD, 30 yards: what is the area? 

„, „ , . , , , OPKRATIOK. 

We first multiply the base 
1:5' ^^^ altitude, and the pro- 
duct is square yai'ds, which 2)1500 
we divide by 2 for the area, Ans. 750 square yards, 

2. In a triangular field the base is 60 chains, and the per- 
pendiculM 12 chains : how much does it contain ? 

3. There is a triangular field, of which the base is 45 rods 
and the perpendicular 38 rods ; what are its contents ! 

4. What are the contents of a triangle whose base is 15 chains 
and perpendicular 36 chains 1 

327. A rectangle ia a four-sided figure like 
a square, in which the sides are perpendicular 
to each other, but the adjacent sides are not 
equal. 

• AU the references are (o Davies' Legendre. 



—826. What ii 
a right-angled trkngle ! 
the area of a triangle equal 



of E 



triangle! What the altitude t 

licb aide k the hypothenuse I 

327, What is a rectangle ( 
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328. A parallelogram h a 1 

figure which, has ita opposite sides equal 
and parallel, but ita angles not rights 
angles. The line DE, perpendicular to 
the base, is called the altitude. ^ 

329. To find the area of a square, rectangle, or parallelo- 

Multiply the base by the perpendicular height, and the pro- 
dzict mil be the area (Bk. IV. Prop. V). 



1. What is the area of a square field of which the sides are 
each 66.16 chains 1 

2. "What is the area of a square piece of land of which the 
sides are 54 chains? 

3. "What is the area of a square piece of land of whidj the 
sides are 75 rods each } 

4. What are the contents of a rectangular field, the length 
of which is 80 rods and the hreadth 40 rods 3 

5. What are the contents of a field 80 rods sqaare ? 

6. What are the contents of a rectangular field 30 chains 
long and 5 chains broad ? 

7. What are the contents of a field 54 chains long and 
18 rods broad ! 

8. The base of a parallelogram is 542 yards, and the per- 
pendicular height 720 feet ; what is the area ? 

330. A trapezoid is a foar-sided figure 
ABCD, having two of ita sides, AB, DC, 
parallel. The perpendicular EF is called 
the altitude. A F B 

Quest.— 328. Wliat ia a parallelogram ) 329. How do you find ihe 
area of a square, rectangle, or parallelogram 1 3S0. What 13 a trape- 
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643.02 + 428.48 = 1071.50 = 
sum of parallel sides. Then, 
1071.50X342.32 = 366795.88; 
and, MS-^liM— 183397.94 = 
the area. 



331. To find the area of a, trapezoid. 

Multiply the sum of the two parallel aides by the altitude, 
and divide ike product hy 2, and the quotient will he the area 
(Bk. IV. Prop. VII). 



1. Required the area or contents of tte trapezoid ABCD, 
having given AB=643.02 feet, DC=428.48 feet, and EP 
=342.32 feet. 

We first find the sum of 
the sides, and then mul- 
tiply it by the perpendi- 
cular height, after which, 
we divide the product hy 
2, for the area. 

2. What ia the area of a trapezoid, the parallel aides of 
which are 24.82 and 16.44 chains, and the perpendicular dis- 
tance hetween them 10.30 chains? 

3. Required the area of a trapezoid whose parallel sides 
are 5X feet, and 37 feet 6 inches, and the perpendicular dis- 
tance between them 20 feet 10 inches. 

4. Required the area of a trapezoid whose parallel sides 
are 41 and 24.5, and the perpendicular distance between 
them 21.5 yards. 

5. What is the area of a trapezoid wljose parallel sides are 
1'5 chains, and 24.5 chdns, and the perpendicular height 
30.8 chains' 

6. What are the contents when the parallel sides are 40 and 
64 chains, and the perpendicular distance between them 53 
chains! 

Quest.— 831. How do you find Ihe area of a trapezoid 1 
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332, A circle is a portion of a plane 
biv^:i(UHl by a curved line, every part of 
wiiitii is equally distant from a certain 
point within, called tlie centre. 

The curved line AEBD is called the 
eireumference ; the point the centre; the 
line AB passing ttrougli the centre, a diameter ; and OB the 
radms. 

The circwnference AEBD 18.3.1416 times as great as the 
diameter AB. Hence, if the diameter is 1, the circumference 
will be 3.1416, Therefore, if the diameter is known, the cir- 
cumference is found by multiplying 3,1416 by the diameter 
{Ek, V. Prop. XIV). 



I. The diameter of a circle is 8 : 


what is the circumference I 


The circumference is found by 
simply multiplying 3.1416 hy the 


3.1416' 

8 

Ans. 25.1328 


2. The diameter of a circle is 18 


8 : what is the circumfer- 



8. The diameter of a circle is 40 : what is the circumfer- 

4. What is the circumference of a circle whose diameter 
is 57? 

333. Since the circumference of a circle is 8.1416 times 
as great as the diameter, it follows, that if the circumference is 
known, we may find the diameter by dividing it by 3.1416, 

Quest.— B8-2. What is a circlet What k tha cc'ntre? What is the 
circumference) What is the diameter? What the radius ? How many 
limes greater is the ckcQmferenee than the diameter ! How do yoa 
find the circumference when the diameter i? known S S33. How do 
you find ths diameter when the oircumferenco is known ) 
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XSAUPLES. 

1. What is the diameter of a circle whose circumference 
is 157.08? 

We diWde the circumfereDce I operation: 

by 3.1416, the quotient fiO is the 3.1416)157.080{50 

diameter. I Jll^ 

2, What is the diameter of a circle whose circumference 
ia 23304.3868 S 

S. What is the diameter of a circle whose circumference 
13 13700? Ans. . 

334. To find the area or contents of a circle, 

Multiply the square of ike diameter by the decimal .7854 
(Bk. V. Prop. XII. Cor. 2). 



7854=113.0976 
113.0&-7G 



1. What is the area of a circle whose diameter 

We first square the diam- 
eter, giving 144, which we 
then multiply by the de i nal 

7854: the pnduLt i tl t 
area of the circle 

2. What is the irea of i circle whose d ameter is 6 ? 

3. What is the area of a cucle whose diameter is 14 ? 

4. How manj squire }ards in a circle whose diameter 



335. A sphere is -» sol 1 fermina 
ted by a curved "urf tee all the j irats 
of which are equally distant from a 
certain point within called tl o centre 
The line AD, pas* ng through it^ cen 
tre C, is called the liartieter ot the 
sphere, and AC its ralm 

QtmsT.— 884. How do TOQ fi 3 tl e are^ c 
Is a sphere X Wliat 13 a d an eter ( ^ I a 




circle! 8S5. What 
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336. To find the surfece of a sphere, 
Muliiply the square of the diameter by 3.1416 (Bk. VIII. 
Prop. X. Cor.) 



3.U16 



1. What is the surface of a sphere wiiose diameter i 

We simply multiply the deci- 
mal 3.1416 by the square of 
-the diameter : the product ia the 
Buriace. 

2. What is the surface of a sphere whose diameter is 14 ? 

3. Required the number of square inches id the surface 
of a sphere whose diameter is 3 feet or 36 inches. 

4. Required the area of the surface of the earth, its mean 
diameter heing 7018.7 miles. 




MENSURATION OF SOLIDS 
337. A cube is a body, or solid, 
hiimg SIX equil faces, which ore 
squaiPS If the sides ot the cube 
be eath one foot long, the solid is 
called a cubic or solid foot But 
when the sidei ot the cube ^re one 
yiid as m the figure, the cube is 
called a cubic or suhd yaid The basi 
the fice on which it 'itands, contains 3x3=8 squire feet 
Therefore "l cubes, ot one f jot each, can be placed on the base. 
It the solid »ere one foot high it would contain 9 cubic feet; 
if it were 2feethiirh it would contain two tiers of cubes, or 
18 cubic feet; and if it were 3 feet high, it would contain 



; of the cube \shiih is 



QuKST. — BS6. How do you find the surface of a sj 
b a cuBe I Whfit ie a cubic or solid foot t What is a 
many cubic feet in a cubic yard f 



lere ! 837. Wluit 
able yard ) How 
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three tiers, or 27 cubic feet. Hence, the contenU of a iolid 
are equal to tke product of Us length, breadth, and height. 

338, To find the solidity of a sphere, 

Multiply the surface by the diameter and divide the pro^ 
duct by 6, tke quotient will he the solidity (Bit. VIII, Prop, 
XIV. Sch, 3). 



B whose diameter is 1 

OPERATION. 



I. "What is the solidity of a s] 

We first find the surface by 
multiplyiog the square of the 
diameter by 3.1416. We then 
multiply the surface by the dia- 
meter, and divide the product 
by 6. 



multiply by 
surface = 



3.1416 

2.3904 



solidity 



2. What is the soUdity of a sphere whose diameter ia 8 
8. What is the soKdity of a sphere whose diameter is 
inches ? 

4. What is the solidity of the earth, its mean diameter 
ing 7B18.7 miles ? 

5. What is the solidity of a sphere whose diameter ia 12 ft 

339. A prism is a sofid whose ends 
are equal plane figures and whose 
faces are parallelograms. 

The sum of the sides which bound 
the base is called the perimeter of the 
base, and the sum of the parallelo- 
grams which bound the sohd is called 
the convex surface. 

340. To find the convex surface of 
a right prism, 

Quest.— What are tlie contents of a solid equnl to I 338. How dc 
you find the eolidity of a sphere 1 339. What i? a prism! Wlat ii 
the perimeter of the bass I What ia tha eonTSi iurfaoo ! 
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MENSURATION. 347 

Multiply the perimeter of the base by (he perpendicular 
height, arid tke product will be the convex surface (Ek. VIL 
Prop. I). 

EXAMPLES. 

1. Wliat ia the convex surface of a prism who^e ba^e is 
bounded by five equal sides, each of whicli is 35 feet, the alti- 
tude being 52|'feet? 

3. What is the convex surface when there are eight equal 
sides, each 16 feet in length, and the altitude is 12 feet ? 

341. To find the solid contents of a prism. 

Multiply the area of the base by the altitude, and the 
product will be the contents (Bk. VII. Prop. XIV). 



OPERATION. 

16'= 256 



I. "What are the contents of a square prism, each side 
of the square which forms the base being 16, and the alti- 
tude of the prism 30 feet ? 

We first find the area of the 
square which forms the base, and 
then multiply by the altitude. 



Ans. 7680 

2. What are the solid contents of a cube, each side of which 
is 48 inches ? 

3. How many cubic feet in a block of marble, of which 
the length is 3 feet 2 inches, breadth 3 feet 8 inches, and height 
or thickness 5 feet 1 

i. How many gallons of water will a cistern contain, whoso 
dimensions are the same as in, the last example ! 

5. Required the solidity of fi triangular prism, whose height 
is 20 feet, and area of the base 691. 

Quest.— 340. How do you find the ronvei Burfflce of a prism I 
841, How do yon find tbs iolid contenU sf a, priam I 
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343 T fi d th CO irf f a yl 1 

M It pill th ct mf f th b hj th I t d 

a d th p od t II b th CO f (Bk \ III 

Prop. I). 



1. What is the convex surface of a cylinder, the diameter 
of whose base is 20 and the altitude 40 J 

We first multiply 3.1416 by 
the diameter, which gives the cir- 
cumference of the base. Then 
multiplying by the altitude, ive 
ohtaill the convex surface. 



Arts. 2513.2800 



2. What is the convex surface of a cylinder whose altitude 
is 28 feet and the circumference of its base 8 feet 4 inches ? 

8. What is the convex surface of a cylinder, the diameter 
of whose base is 15 inches and altitude 5 feet ! 

4. Wliat is the convex surface of a cylinder, tha diameter 
of whose base is 40 and altitude 50 feet ? 

344, To find the solidity of a cylinder, 

Multiply the area of tlie base by the altitude : the product 
will he the solid contents (Bk. VUI. Prop. II). 

QrasT.— 342. What i» a. oyliiiJer? What is the axia or allilude P 
Wtat is the convex surface ! 34^. How do you find the oonves surface i 
844. How do you find the aoiidity of a cylinder ) 
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MENSURATION. 



1. Required the solidity of a cylinder of which tlie altitude 
is 11 feet, and the diameter of the base 16 feet. 



We first find the area of the 
base, and then multiply by the 
altitude: the product is the soli- 
dity. 



a base 201.0624 
11 



2. What is the solidity of a cylinder, the diameter of whose 
base is 40 and the altitude 29 ! 

3. What is the solidity of a cyhnder, the diameter of whose 
base is 24 and the altitude 30 3 

4. What is the solidity of a cylinder, the diameter of whose 
base is 32 and altitude 12 1 

6. What is the solidity of a cyliEder, the diameter of whose 
base is 25 and altitude 15? 



345. A pyramid is a solid formed 
by several triangular planes unitfld at 
the same point S, and terminating- in 
the different sides of a plane figure, as 
ABODE. ITie altitude of the pyramid 
ia the line SO, drawn perpendicular to 
the base. 



346, To find the solidity of a pyramid. 
Multiply the area of the base iy the altitude, and divide 
the product hy 3 (Bk. VII. Prop. XVII). 

QuKar.— S46. What is it pyramid I What ia the altitude of a pyramid t 
B46, How do yoii find ihs Rolidity of a pyramid I 
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MENSURATION. 



EXAMPLES. 



1. Required the solidity of a pyramid, of whicli the area 
of tte base la 86 and Ihe altitude 24. 



"We simply multiply the area of the 
base 86, by thp altitu.le 24, and then 
divide the product by 3, 



Ans. 688 

2. What is the sohdity of a pyramid, the area of whose 
base is 365 and the altitude 36 ? 

3. "What is the solidity of a pyramid, the area of whose 
haae is 207 and altitude 36 ! 

4. What is the solidity of a pyramid, the area of whose 
base is 562 and altitude 30 ? 

5. What are the solid contents of a pyramid, tlie area of 
whose base is 540 and altitude 32 3 

6. A pyramid has a rectangular base, the sides of which 
are 50 and 24 ; the altitude of the pyramid is 36 : what 
are its solid contents ! 

7. A pyramid with a square base, of which each side 
is 15, has ail altitude of 24: what are its solid coatents! 



347. A cone is a round body with 
a circular base, and tapering to a point 
called the vertex. The point C is the 
vertex, and the lin6 CB is called the 
axis or altitude. 




EST.— 8*7. "What ia a. conel What is ths v 
848. How do you find th« Bolidity cf a s 
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MENSURATION. 351 

348. To find the solidity of a cone, 

Multiply tke area of the base by the aUUiide, and divide 
the product by S; or, multiply the area of the base by one- 
third of the altitude. (Bk. VIII. Prop. V.) 

ESAMfLBS, 

1, Eequired the soUdity of a cone, the diameter of whose 
base is 6 and the altitude 11. 



8.2';44 



36 X 1854 = 



3)311.0184 

Alt': t03.6 728 

, the diomf-tpr of whose 



We first square the diameter, 
Rnd multiply it hy .7854, which 
^ves the area ot the base We 
nest multiply hy the altitude, ind 
then divide the product hy 3 

2. What is the solidity of a cui 
base ia 36 and the altitude 27 ' 

3. What are the solid contents of ' 
of whose b'ise i3 35 and the dtatudu 27 ' 

4. What 13 the sohdity ot a cone, whose altitude is 27 feet 
aud the diameter ol the base 20 teet ? 

RIGHT ANGLED TRIANGLE. 

349. The properties of the right angled 
as to be worthy of particular 

In every right angled tri- 
angle, the square described on 
the hypothenuse, is equal to 
the sum of the squares de- 
scribed OB the other two sides. 

Thus, if ABC be a right an- 
gled triangle, right angled at 
C, then will the square D de- 
scribed on AB be equal to the 
sum of the squares E and F, 
described on the sides CB and 
AC. This i» called the carpenter's theoram. 
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352 MEPJSUHATIOS. 

HeDce, to find the hypothenuse when the base and pei- 
pendieular are known, 

Ist. Square each side separately. 2d. Add the squares 
together. 3d. Extract the square root of the sum, and the 
result will he the hypothenuse of the triangle. 



1. The wall of a building, on the brink of a river is 120 
feet high, and the breadth of the river 70 yards: what is the 
length of a linS which would reach from the top of the wall 
to the opposite edge of the river? 

2. The side roofs of a house of which the eaves are of t!ie 
same height, form a right angle with each other at the top. 
Now, the length of the rafters on one side is 10 feet, and on 
the other 14 feet: what is the breadth of the house? 

3. What would be the width of the house, in the last es- 
ample, if the raftera on each side were 10 feet ? 

350. When the hypothenuse and onn side of a right an- 
gled tiiangle are known, t*> hnd the other side 

Square the hypothenuse and also the other given side, and 
take their difference : extract the square root of their differ- 
ence, and the result will be the required side 

1. The height of a precipice on the bunk of a river is 103 
feet, and a line of 320 feet m length will juit reach from the 
top of it to the opposite bank required the breadth of the 

2. The hypothenuse of a triangle is 53 yards, and the per- 
pendicular 46 yards: what is the base? 

3. A ladder 60 feet in length, will reach to a window 40 
feet from the ground on one aide of the street, and by turn- 
ing it over to the other side, it will reach a window 50 feet 
from the ground: required the breadth of the street. 

Quest, — 349, What is the property of a right angled triangle ! When 
ran you find the hypothenuse I How) S50. How do you find n side I 
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op THE MECHANICAL 

OF THE MECHANICAL POWERS* 

351. There are six simple machines, which are called Me- 
chanical powers. They are, the Lever, the Pulley, the Wheel 
and Axle, the Inclined Plane, the Wedge, and the Sfrew. 

352. To understand tKo power of a machine, fouc things 
must be coosidered. 

1st. The power or force which acts. This consists in the 
efforts of men or horses, of weights, springs, steain, &a. 

2d. The resistance which, is to be overcome by the power. 
This generally is a weight to be moved. 

3d. We are to consider the centre of motion, or fulcrum, 
which means a prop. The prop or fulcrum is the point about 
which all the parts of the machine move. 

4th, We are to consider the respective velocities of the 
power and resistance. 

363, A machine is said to be in equiiibrium when the 
resistane* exactly balances the power, in which case all the 
parts of the machine are at rest. 

We shall first examine the lever. 

354. The Zever, is a strai!rht bar of wood or metal, which 
moves around a fixed point, called the fulcrum. There are 
three kinds of level's. 



1st. When the fulcrum is 
tween the weight and the pow( 



n. 



Qdbbt.— S5!. How ro-itiy simple macliines are there ? Wlmt nre tiey 
called ! 352. Wliat things must be coiisitiered in order to understand the 
power of B raachiae! 353. When ia a machine said io be in equiU- 
biium 1 354. What is a lever 1 How many feinds of levers are there I 
DeEcribe (he firgt Jiirjd. 
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n the weight is 
i power and the 



T 



3d. When the power is 
between the fiiicrum smA the 
weight. ^ 

The parts of the lever -L 

from the fulcrum to the 
weight and power, are call- 
ed the arms of the lever. 

355, An equilibrium is produced in all the levers, when 
the weight multiplied by its distance from the fulcrum ia 
equal to the product of the power multiplied by its distance 
from the fulcrum. That is. 

The weight ia to the power, as the distance from the power 
to the fulcrum, is to the distance from the weight to the 
fulcrum. 



1. In a lever of the first kind, the fulcrum is placed at 
the middle point ; what power will be necessary to balance a 
weight of 40 pounds 1 

2. In a lever of the second kind, the weight is placed at 
tha middle point : what power will be necessary to sustain 
a weight of 50 lbs.? 

8. In a lever of the third kind, the power is placed at 

Qdkst. — Where h the weight placed in the second kind) Where 
is the power placed in the third kind! 355. When is an equilibrium 
produced in all the levers) What ie then ihe proportion betnreen the 
weight and power! 
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^£R3. 355 

the middle point : what power will be necessary to sustain 
a weight of 25 VosJ 

■i. A lever of the first kind is 8 feet long, and a weight 
of 60 lbs. is at a distance of 2 feet from the fulcrum : what 
power will be necessary fo balance it t 

5. In a lever of the first kind, that is 6 feet long, a weight 
of 200 lbs. is placed at 1 foot from the fulcrum : what power 
will balance it ? 

6, In a lever of the first kind, like the common steelyard, 
the distance from the weight to the fulcrum is one inch : 
at what distance from the fulcrum must the poise of 1 lb, 
be placed, to balance a weight of 1 lb. 3 A weight of 1^ lbs.3 
Of 2 lbs. ? Of 4 lbs J 

7, In a lever of the third kind, the distance Irora the 
ftilcrum to the power b 5 feet, and from the fulcrum to the 
weight 8 feet : what power is necessary to sustain a weight 
of 40 lbs. ! 

8. In a lever of the third kind, the distance from the ful- 
crum to the weight is 12 feet, and to the power 8 feet: 
what power will be necessary to sustain a weight of 100 IbaJ 

356. Remarks. — In determining the equilibrium of the 
lever, wo have not considered its weight. In levers of the 
first kind, the weight of the lever generally adds to the 
power, but in the second and third kinds, the weight goes to 
diminish the effect of the power. 

In the previous examples, we have stated the circumstances 
under which the power will exactly sustain the weight. In 
order that the power may overcome the resistance, it must 
of course be somewhat increased. The lever is a very im- 
portant mechanical power, being much used, and entering 
indeed into all the other machines, 

QcESi. — 356. Has the weight bsen considered in deteimiiiing the equi- 
librium of tha levers! lu a lever of the first kind, will tho weight 
increase or diminish the power ) How will it be in tho two other kinda 1 
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357 TTiP pulley is a wheel h'liiiig i 
groovH cut in its Lircumference for the 
purpose oi recenmg a cord which passes 
over it When motion 13 impart^'d to the 
cord the pulley turns around its a\i8, 
whuh is geoeially supported by b<>ing at 
ti hed Ui a beam above 



r ^ 



« & 



35S Pullers are divided into two kindi tixed pull-js and 
jveible pullers When the pulley la fixed, it does not 
power which i« applie 1 to raise the weight, but 
'rely chan^'ns the din-ction in tthn,h 1^ atti 



359. A moveable pulley gives a mechan- 
ical advantage. Thus, in the moveable 
puiley, the hand which sustains the cask 
does not actually support but one-half the 
weight of it ; the other half is supported 
by the hook to which the other end of 
the cord is attached. 



360, If we Lave several moveable pulleys, the, advantage 
gained is stiil greater, and a very heavy weight may be 
raised by a small power. A longer time, however, will be 
required, than with the single pulley. It is indeed a general 
principle in machines, that what is gained in power, is 

QuitST. — 357. WhiW is a puUey ! S58. How rasny kinds of pulleys 
are there ( Doei a fised pallBv ^ive any increase of power ? 36fl. Dues 
a moveable pulley giro any mechanical advanti^e ! In a single move- 
able palley. bow much less is the power than the weight ! S60. Will 
an ftdvanlage be gained by several moveable puUejs! 
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857 



lost in time ; and this is true for all ma- 
chines. There is also an actual loss of power, 
viz. the resistance of the machine to mo- 
tion, arising from the rubbing of the parfs 
against each other, which is called the frictioa 
of the machine. This varies in the different 
machines, but must always be allowed for, in 
calculating the power necessary to do a given 
work. It would be wrong, however, to sup- 
pose that the loss was equivalent to the gain, 
and that no advant^e is derived from the me- 
chanical powers. We are unable to augment 
our strength, but, by the aid of science we so 
divide the resistance, that by a continued exer- 
tion of power, we accomplish that which it 
would be impossible to effect by a single effort. 

If in attaining this result, we sacrifice time, we cannot 
but see that it is most advantageously exchanged for power. 

361. It is plain, that in the moveable pulley, all the parts 
of the cord will be equally stretched, and hence, each cord 
running from pulley to pulley, will bear an equal part of the 
weight; consequently the power will always be equal lo the 
weiffht, divided by the number of cords which reach from 
pulley to pulley. 

1. In a single immoveable pulley, what power will support 
a weight of 60 lbs.! 

2. In a single moveable pulley, what power will support 
a weight of 80 lbs. ? 

8. In twq moveable pulleys with 5 cords, (see last fig.,) 
what power will support a weight of 100 lbs.? 

QnisT. — State the general principle in machines. What does the 
BCtoBi toae of power arise frim ) What is this rubCiini; calleill Does 
this vary in ditferent mat^inesf 36t. In the moveable pulley, what 
ptfiportion exists between flie cord and the weight! 
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362. This machine is eoto- ^-.^ 

posed of a wheel or crank / 

— firmly attached to a ejl- _^_^ 

indrical asle. The £ule is /^^^B^^^^SH 

supported at its ends by i?o Ni^HHl^^r^l^ 

pivots, whici are of less dia- }~t I /M ulvi 

meter than the axle around / MIL ^L - -:^u f.l Ij^ 

which the rope is coiled, _-^ Mw^sT' ^^^^ 

and which turn froGly about J #k@»^BH ,---^ 

the points of support. In ^^*^^\WL-<^^^ 

order to balance the weight, xg*^"^ 
we must have 

The power to the weight, as the radius of Ike axle, . 
length of the crank, or radius of .the wheel. 



1. What must be the length of a crank or radius of a 
wheel, in order that a power of 40 Iba. may balance a weight 
of 600 lbs. suspended from an axle of 6 inches radius ? 

2. What must be the diameter of an axle that a power of 
100 lbs. applied at the circumference of a wheel of 6 feet 
diameter may balance 400 lbs.! 



363. The inclined plane is nothing more than a slope or 
declivity, which is used fof the purpose of rising weights. 
It is not difficult to see that a weight can be forced up an 
inclined plane, more easily than it can be raised in a vertical 
tine. But in this, as in the other machines, the advantage 
is obtained bv a partial loss of power. 

QoEST. — 863. Of what ia the machine called the wheel and axle, com- 
poaed J How is the aile supported ! Give the proportion between tha 
power and the weight, 36B, What is an indined plane! 
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Thus, if a weight W, 
be supported on the in- 
clined plane ABC, by a 
cord pas'img ever a pul- 
ley rt F, and the cord ^ "^ 
from the puUev to the weight be parallel to the length of 
the plane AB, the power P, will balance the weight W, when 
P : W : : height BC : length AB. 

It is evident that the power ought to be less than the 
weight, since a part of the weight ia supported by the plane. 



1. The length of a plane is 30 feet, and its height 6 feet: 
what power will be necessary to balance a weight of 200 lbs.? 

2. The height of a plane is 10 feet, and the length 20 feet: 
what weight will a power of 50 lbs. support? 

3. The height of a plane is 15 feet, and length 45 feet : 
what power will sustain a weight of 180 lbs.? 




364. The wedge is composed of two 
inclined planes, united together along 
their bases, and forming a solid ACB. 
It is used to cleave masses of wood or 
Btone. The resistance which it over- 
comes is the attraction of cohesion of 
the body which it is employed to separate. The wedge acts 
principally by being struck with a hammer, or mallet, on its 
head, and very little effect can be produced with it, by mere 
pressure. 

All cutting instruments are constructed on the principle 

Quest. — What proportion 
(hey are in equilibrium ( 
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of the inclined plane or wedge. Such as liave but one slop- 
ing edge, like the chisel, may be referred to the inclined plane, 
and such as have two, like the axe and the knife, to the 




365. The screw is composed 
of two parts — the screw S, and 
the nut N. 

The screw 8, is a cylinder 
with a spiral projection wind- 
ing around it, called the 
thread. The nut N is per- 
forated to adroit the screw, 
and within it is a groove into 
which the thread of the screw 
fits closely. 

The handle D, which projects fi'om tlie nut, is a lever 
which works the nut upon the screw. The power of the screw 
depends on the distance between the threads. The closer the 
threads of ^ the screw, the greater will be the power; but then 
the number of revolutions made by the handle D, will also 
he proportionably increased; so that we return to the general 
principle — what is gained in power is lost in time. The power 
of the screw may also be increased by lengthening the lever 
attached to the nut. 

The screw is used for compression, and to raise heavy 
weights. It is used in cider and wine-presses, in coining, 
aaA. for a variety of other purposes. 

Qhest. — 86ft. Of how many parls is the screw composed ) Describe 
the screw. What is the thrsiid ? What the nut ) What is the handle 
used for I To what nses ie the screw applied ! 
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PROMISCUOUS QUESTIONS. 

1. Two persons have put in trade each a certain euoi ; 
that which the first contributed is to that of the second as 11 
lo 15: the first put in $1359: what did the second con- 
tribute ? 

3. Twelve worltmen working 12 hours a day have made 
in 12 days 12 pieces of cloth, each piece 75 yards long. 
How many pieces of the same sluff would have been made, 
each piece 25 yards long, if there had been 7 more work- 

3. A workman earns 818,50 by working 12 days in 14 , 
during these 14 days he spends 50 cents a day for his board 
and gives 4 cents a day to the poor ; on Sunday he triples 
the alms. How long will it take him at this rate to pay his 
rent, which is S56, and a debt of $11,50? 

4. How much time would it reqtare to receive $80 of in- 
terest with a capital of S400, knowing that $600 placed at 
the same rate would produce an interest of $90 every three 
years 1 

5. If SlOO at interest gains $3 every oine months, what 
capital would be necessary lo gain $800 every two years? 

6. Four partners have gained $21 1 75 ; the first is to have 
$4250 more than the second; the second $1700 more than 
the third ; the third $1175 more than the fourth : "whA 19 the 
share of each ? 

7. The sum of two numbers is 5330, their difference 
1999: what are the two numbers ? 

8. A person was bom on the 1st of October, 1792, at 6 
o'clock it) the morning; what was his age on the 31st of 
September, 1839, at half past 4 in the afternoon ? 

9. A merchant bought 80 yards of cloth, then sold 140 
yards, atler which there remained to him one half the qimn- 

16 
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tity he had in the store before his last purchase : what was 
this quantity ? 

10. Sound travels about 1142 feet in a second If then 
the flash of a cannon be seen at ihe momentjt is fired, and 
the report heard 4.') seconds after, what distance wonld the 
observer be from the gun ? 

11. A person having a certain sum borrowed $6o,50, and 
then paid a debt of $94,90 ; he received $56,75 which waa 
due him, and found that he had $49,30 after having expended 
$9,30. How much had he at first? 

13. A house which was sold a, second time for $7180, 
would have given a profit of $420 if the second proprietor 
had purchased it $130 cheaper than he did: at what price 
did he purchase it ? 

13. A person purchased 78000 quills, for half of which be 
gave $4,50 per thousand, and for the rest 87^ cents per hun- 
dred ; he sells them at ll cents each ; what is his profit 
supposing he takes SS.*] for his- own use' 

14. In order to take a boat through a lock from a certain 
river into a canal, as well as to descend from the canal into 
the river, & body of water is necessary 46^ yards long, 8 
yards wide, and 2| yards deep How many cubic yards of 
water will this canal throw into the river in a year, if 40 
boats ascend and 40 descend each day except Sundays and 
eight holidays ? 

15. How many scholars are there in a class, to which if 
1 1 be added the number will be augmented one-sixteenth ? 

16. A person being asked tbe time, said, the time past 
noon is equal to J of the time past midnight : what was tha 

17. What number is that which being augmented by 85, 
and this sum divided by 9, will give 25 fur the quotient ? 

18. Three travellers have 1377 miles to go before they 
reach the end of their journey ; the first goes 30 miles a day, 
the second 27, and the third 24 : how many days should one 
set out after another that they may arrive together? 
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9, A company numbering sixty-six ahareholders have 
" a bridge which cost $200000 : what will be the 
gain nf each partner at the end of 23 years, s\ipposing that 
6400 persons pass each day, and that each pays one cent 
toll, the expense for repairs, fee, being $5 per year for each 
shareholder ? 

20. The entire length of the walls of a fort is 495 yards, 
their height P^ yards, and their thickness 3 yards : how 
many years has it taken to construct thein, each cubic yard 
having cost 16 francs, and the expenses having been 20086 
francs per year ; and what will this sum amount to in dollars 
and cents, at the custom house value? 

21. One-fifth of an army was killed in battle, ^ part was 
taken prisoners, and ^^ died by sickness : if 4000 men were 
left, how many men did the army at first consist of? 

22. A person delivered to another a sum of money to re- 
ceive interest for the same at 4 per cent per annum. At the 
end of three years he received for principal and interest 
j6176 8*. What was the sum lent? 

23. A snail in getting up a pole 20 feet high, was observed 
to climb up 8 feet every day, but to descend 4 feet every 
night ; in what time did he reach ibe top of the pole ? 

24. Four merchants A, B, C, and D, trade together ; A 
clears £76 4s. in 6 monihs, B £57 10^. in 5 months, C 100 
guineas in 13 months, and D, with a stock of 200 guineas, 
clears £78 I5s. in 9 months. Reijuired each man's stock. 

25. Three merchants traded together as follows: A put 
in $2500 for 3 months, B $1750 for 5 months, and C 83000 
for 2 months : C's gain was $147,50. Wbat must A and B 
receive for their respective shares, and what was the whole 
gain? 

26. Three different kinds of wine were mixed together m 
Buch a way that for every 3 gallons of one kind there were 4 
of another, and 7 of a third : what quantity of each kind 
was there in a mixture of 393 gallons ? 

27. Divide £500 among four persons, so that when A has 
£i, B shall have ^, C J, and D i. 
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364 PROMISCtors QUESTIONS. 

3S. Two partners bave invested in trade $1600, by which 
they have gained $300; the gain and stock of the second 
amount to $1 1 40. What is the slock and gain of each ? 

39. How many planks IS feet long and 15 inches wide 
will floor a barn 60| feet long and 33J feet wide ? 

30. A merchant bought a quantity of wine for $430. He 
sold 55 quarts of it for $24,50, and gained 5 cents a quart: 
how much wine had he at iirst ? 

31. Twenty-five-workmen have agreed to labor 12 hours a 
day for 34 days, to pay an advance made to them of $900 ; 
but having lost each an hour per day, five of them engage to 
fulfil the agreement by working 13 days; how many hours 
per day must these labor? 

32. If a person receives $1 for -^ of a day's work, how 
much is that a day ? 

33. If i4y4 pieces of ribbon cost $26,50, how much ia 
that a piece ? 

34. What number is that of which -J, J-, and -J- added to- 
gether, will make 48 1 

35. A landlord being asked how much he received for the 
rent of his property answered, aflei deducting 9 cents from 
each dollar for taxes and repairs, there remains $3014,30. 
What was the amount of hia rents ' 

36. A person traded 360 yards o) linen for cloth worth 
$1,62 per yard how many yards ot cloth has he received, 
and for how much has he sold the linen per yard, knowing 
that the price of a yard of cloth m equal to that of 2| yards 
of linen ' 

37. If 165 pounds of soap cost $16,40, for how much will 
it be necessary to sell 390 pounds, in order to gain the price 
of 36 pounds ? 

38. What is the height of a wall which is 14^ yards in 
length, and -j^ of a yard in thickness, and which has cost 
$406, it having been paid for at the rate of $10 per cubic 

39. If the tare of a quantity of merchandise is Qilb. lox., 
what is the gross weight, the tare being ilb. in 100 ? 
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PROMISCUOUS QUESTIONS. db5 

40. At what rate per cent will »1720,75 amount to 
92325,86 in 7 years ? 

41 . In what time will $2377,50 amount to $2852,42, at 4 

42. What principal put at interest for 7 years, at 5 per 
cent per annum, will amount to $2327,89 ? 

43. What difference is there between the interest of $2500 
for 4f years, at 6 per cent, and half that sum for twice the 
time, at half the same rate per cent! 

44. If, when I sell cloth at 8s. 9d. per yard I gain 12 per 
cent, what will be the gain per cent when it is sold for 10^. 
6i. per yard ? 

45. A tea-dealer purchased 1201b. of tea, ^ of which he 
sold at lOi. Gd. per. lb. ; but the rest being damaged, he sold 
it at a loss of £3 12i'., after which'he found he had neither 
gained nor lost. What did it cost him per lb., and what was 
the damaged tea sold for? 

46. A piece of cloth containing 5000 ells Flemish was 
sold for $21250, by which the gain upon every yard was 
equal 10 ^ of the prime coat of an English ell. What was 
the first cost of the whole piece? 

47. A person lent a certain sum at 4 per cent per annum ; 
bad this remained at interest 3 years, he would have received 
for principal and interest $9676,80. What was the prin- 

48. Three persons purchased a house for $9202 ; the first 
gave a certain sum ; the second three times as much ; and 
the third one and a half times as much as the two others 
together: what did each pay ? 

49. A piece of land of 165' acres was cleared by two 
companies of workmen ; the first numbered 25 men and the 
second 22 ; how many acres did each company clear, and 
what did the clearing cost per acre, knowing that the fint 
company received $86 more than the second ? 

50. The greatest of two numbers is I.l and the sum of 
their squares is 346 : what are the two numbers ' 
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366 PitOMiSCLOLS QUESTION!!. 

5!. A water tub holds 147 gallons ; the pipe usually brings 
in 14 gallons in 9 minutes : the tap discharges, at a medium, 
40 gallons in 31 minutes. Now, supposirig these to be left 
open, and the water to be turned on at 2 o'clock in the morn- 
ing ; a servant at 5 shuts the tap, and is solicitous to know in 
what time the tub will be filled in case the water continues 

52. A thief is escaping from an officer. He has 40 miles 
the start, and travels at the rate of 5 miles an hour ; the offi- 
cer in pursuit travels at the rate of 7 miles in an hour: how 
far must he travel before he overtakes the thief- 

53.^Five merchants were in partnership for four years; 
the iirst put in $60, then, 5 months after, SSOO, and at length 
$1500, 4 months before the end of the partnership; the sec- 
ond put in at first $600, and 6 months after $1800 ; the third 
put in $400, and every sis months afler he added $500; the 
fourth did not contribute till S months after the commence- 
ment of the partnership ; he then put in $900, and repealed 
this sum every 6 months ; the fifth put in no capital, but kept 
the accounts, for which the others agreed to pay him $1,25 
a day. What is each one's share of tie gain, which was 
820000 f 

54. A traveller leaves New Haven at 8 o'clock on Mon- 
day morning, and walks towards Albany at the rate of 3 
miles an hour ; another traveller sets out from Albany at 4 
o'clock on the same evening, and walks towards New Haven 
at the rate of 4 miles an hour : now supposing the distance 
to be 130 miles, where on the road will they meet? 

55. An employer has 45 workmen, by each of whom he 
gains 15 cents a day ; how long a time would it require for 
them to gain him 8468,93, and what must he pay them during 
this time, he paying each $1,25 a day? 

56. When it is 12 o'clock at New York, what is the hour 
at I,ondon, New York being 75° of longitude west of Lon- 

Since the circumference of the earth is supposed to be 
divided into 360 degrees {Art. 40), and since the sun appa- 



,y Google 



! QUESTIONS. 



rently passes through these 360° esery twenty-four hours, it 
ingle hour it will pass through one twenty- 



founli of 360°, or 15°. 

15° of motion 
1° of motion 
1' of motion . 



1 1 hour of til 
1 4 minutes 



If two places, therefore, have different longitudes, they 
will have different times, and the difference of time will be 
one hour for every 15° of longitude, or 4 minutes for each 
degree, and 4 seconds for each minute. It must be observed 
that' the place which is most easterly will have the time first, 
because the sun travels from east to west. 

To return then to our question. The difference of longi- 
tude between London and New York heing 75°, the differ- 
ence of time wi!l he found in minutes 
by multiplying 75° by 4, giving 300 
minutes, or 5 hours. Now since 
New York is west of London, the 
time will be later in London ; that 
is, when it is twelve o'clock at New 
York, it will be 5, p. m. in London; or when it is 
don, it will be 7, a. m. at New York. 

57. Boston is 6° 40' east longitude from the city of Wash- 
ington : when it is 6 o'clock p, m. at Washington, what is the 
hour at Boston ? 



.t Lon- 



The 6 degrees being mul- 
tiplied by 4 give 24 minutes 
of time, and the 40 minutes 
being muiliphed by 4 give 
160 seconds, or 2 minutes 
40 seconds. The sum is 
26wi. 40*61:., and since Boston 
is later, at Boston. 

58. The diiference of longitude of two pi 
what is the difference of time ? 



OPERATION. 

X 4 = 24m. 
40 X 4 = i60"^ 2m. AOsec. 



Ans. S6m, 40i«c. poi! 6. 
it of Washington the time 
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ANSWERS. 



REDUCTION 




X. Axs. 


£2. 


Ans. 


( 1155s. 


^ 


S 241 Oct-. 


t. { 13860^. 


15. 


I £(>02_10s. 


( 55440/Qr. 




f 25920*. 


52405/ar. 


10. 


\ 5184cr. 


37245//. d. 


17. 


(£1296. 






57261WO d. 


18. 


1403. 

( 184800£r, 


. ( 2767(r, d. 


19. 


\ 1 320oJr. 


\ 830U. 






J, 4343sii d. 


20. 


2G2l5gr. 


■ Slficr. 


21. 


\22lh. loz. 18^w(. 9^. 


432//. cr. 


22. 





- J 1080s. 




■ 3005 


'• 1 216fl«a;rf. 


23. 


24003 


12900(/. 


■ 73003 


.5184 0/ar. 




.144000^r. 


f 1493s. 


24. 


IS?!!! 11 43. 


), \ 5975(1-. d. 
( 71700/ar. 


25. 


86962^. 


( 2880i. 


26. 


30ft 4! 33 29 IgT. 


} 240j. 


27. 





^ £12. 


28. 


26880». 


a. 


29. 


14 T. 


J. 99^u. 4«. 4</. 


30. 


42292(6. 


1. £105. 


31. 20r.I3cw(.l5r.23;i.4oz. 
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X. Ans. 


48. 




Ans. 
92A.2R. 16P. 


i403T. 19c(uMyr.34ii. 
" I 6oz. 231654496iir. 


49. 
50. 


8 IBM. 


163^. 3fi, 23P. 


5034na. 
864)/ds. 


51. 
52. 




19840S./i. 
3760128S. in. 


78E. E. iqr. 


53. 




iiOcoTds. 


J S1197£.£. 
) 23940«a. 

( 9996yd. 

I 7996£. E. lyd. 

( 6664E. Ft. 
J 3768>r 
i l507-20Td. 


54. 
55. 

56. 
57. 
58. 
59. 


43742corrf* 32S.y!. 

13(«ni 

37800/«. 

9701ft/. ank. 

85248^. 


— 


60. 







J 264000/t. 

■l 3168000i-n, 
.9504000ftor. 

200613/(. 6f». 
( 4755801 GOObaT. 
Ul72^s.Uu. Igal. 
(3l84baT. over. 


61. 
62. 
63. 
64. 
65. 
66. 
67. 




32832;)(. 

297216A/p(. 

1800^ai. 

UOSpA. 

12 AOsacks. 
31557600sec. 


12374P. 


68. 




189733554jec. 


7. 22U262sg.ft.72sq.in. 
1. 2B00P. 


69. 
70. 


j 340yr. Idda. Akr. 38m. 
( ZSsee. 


ADDI 


TION. 






787676921. 


9. 




6001001250561. 


S, 10570011. 


10. 




6000037684799. 


S. 15371781930. 


11. 




12873S075326 


r. 45105211. 


13. 




21890459447. 


B. 


,13. 
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Ans. 


£0!. 


Ans. 


1819857171437. 


47. 


403A. IR. IP. 


$108,893. 


48. 





$1057,87. 


49. 


3209(«B. 0AM. 27^«/. 


$800,076. 


50. 


5422/)un. 57gaL Zqt. 





51. 


Amtier. 29gal. Iqt. 


$5498,043. 


52. 


2Q7gal. 2qt. 


$67476,840. 


53. 





£684 5s. 7d. 


54. 


323fiar. Ifir. igal. 


£205 3s. lOd. 


55. 


Z\50hhd. IGgal. Iqt. 





56. 


5220khd. igal. 2qt. 


£240 6s. 8|rf, 


57. 


52SL.ch. 13Su. 2pk. 


■2382i*. los. 16pwi. 


58. 





3Ulb. loz. l^pwt. %Ogr. 


59. 


3842jr. 6hu. 2pk. 


Amlb. 90S. Upwt. 


60. 


mSscQws 12L.ch. 19bu. 





6i. 


4299y7-. 7j^^mo. 2wh. 


51Itb 115 33. 


62. 


525mo. Oiui. Ada. 


294& 05 73. 


63. 





361b 53 6S 13 18gr. 


64. 


4444Ar. 23ra. 50sec. 


464ib OS 53. 






3030cwt. Igr. 27lb. 




APPLICATIONS. 


92cwt. 2qr. 15/6. IO02. 
ZVrib. toz. Ut. 
M\yi. %qT. \na. 


1. 

2. 


1805260a<TM. 
i 1st 3yTS. 42390529A. 
\ last ■' 4530902A. 


382l£. Ft. 


3. 
4. 


$2051423,77. 


4768£. Fl. Oqr. 2na. 




(15995942 coins. 
} 85668663^i;a;ue. 


489L. Imi. 6fur. 


5. 


4487/ur. 35r^. 5y<i. 


6. 


( Imports, $303955539. 
I Exports, $287820350. 


644/t. Oin. liar. 


7. 


1287462. 


509^. 2fi. 18P. 


8. 


3617900. 


4797.d.2ii. UP. 


fl. 
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Ans. 


Ex. 


Ans. 


29884 to Br. N. A7»er. 


17. 


1104087 


66770 to U. S. 
96654 entire number. 




In 1790, 3934829. 
1800, 5305941. 


138500(o«s. 


18. 


1810, 7265579. 


231771men. 


1820, 9638191. 


$70560. 




1830, 12861192. 


( 681 No. of vessels. 




1840, 17063350, 


) 403 sail vessels. 




In 1790, 607897 


( 144 sUam vessels. 




1800, 893041. 


(8 977911 of^old. 


19. 


1810, 2191359 


I 1567420 of silver. 


1820, 1627428. 


i 2545331 entire sum. 




1830, 1998318. 







1840, 2487355. 


SOBTRA 


CTION. 




81328. 


19. 


79ft 10! 63 


7559. 


20. 





£7 18s. 9frf. 


2"1. 


133 03 15^r. 


33891899020240993. 


22. 


8ib lOf 73. 





23. 


127". newt. 3qT. 


499972609093320149. 


24. 


2ewt. 2gT. 2615. 


149299788316514071. 


23. 





$179,577. 


26. 


13ilb. 1403. 13<?r. 


$79,324. 


27. 


134yds. 2qr. 3na. 





28. 


124E.E.3qr. Sna. 


$999,955. 


29. 


96E. Fr. 2qr. Ina. 


$107,576. 


30. 





$566,034. 


31. 


I7£. 2mi. &fur. 


$985,997. 


32. 


3ird. iyd. 





33. 


4Td. Z^yd. 2ft. 


9o3. 17ptB(. 20gr. 


34. 


3ft\ Oin. \bar. 


15/6. 3oz. IGpiot. 


35. 





2*2. l8py;i.21gT. 


36. 


37A. %R. 34P. 
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lA. IR. 36P. 

iA. 2R. 39P. 

7 tun 2hhd. 55g~al. 

Icier. Igal. 3qL 

7gal. 2j(. Ipt. 

Ibar. 3fir. 7gal. 

107bar. Ifir. 4gal. 

mhhd. 2gal. Zqt. 

27L.ch. Obu. \pk. 

2iBeys 4qr. 2bu. 

b%qT. 6iu. 3pA. 



1. Syr. llTljmo. 3toi. 

3. \27mo. 3toA. Ma. 

3. \4nda. 2\hT. 56inm. 

4. 52Ar. 50mm. 54sec, 

promiscuous examples. 

3. £3 9j. 

6. £131 17s. 0\a.. 

7. £9S0 2j. \A. 

8. 180T. llc«)(. laZfi. 



60. 



34° 35'^rf!/. o/iai. 
18'= " " long 



' 165' 



Newion's age was 84y?-. %mo. 26(fa. 
Euler's " " 7eyr. 4mo. 22da. 
Lagrange's " 77i/r. 2mo. llda. 
Laplace's " " 78yr. 4da. 
From Newton's death to Jan. 1st, 



1846, was ■ 
*' Euler's 
" Lagrange's '* 
" Laplace's " 


;; 


-. llSyr. 9mo. \2da. 

62yr. 3mo. 2ida. 

BUyr. 8mo. 2 Ida. 

" I8yr. 9mo. 5da. 


3379AM 


67 


£5742078. 


937215^^/. 
2428921 pop. of state. 

U 3277872 diff. 

J 18535786 Ww/e pop. 


68 
69 
70 


$52315291. 
8I245831I. 





71 


$49282,03. 


$92449341,16. 


72 


$3466051,78. 
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Ans. 


From the founding of St. Augustine, 


2S0yr. 


Gmo. 9da 


" " " Jamestown, 


238yr. 


lOmo. Ada. 


" " Bailie of Princeton, 


69yr. 


2mo. 14rfa. 


" " Surrender of Cornwallis, 


64yr. 


4mo. 2Sda. 


" Washiogion's Inauguration, 


36yr. 


lOmo. i7 da. 


" Washington's Death, 


46yr. 


3mo. 3da. 


" the French Berlin Decree, 


39yr. 


3mo. 2Gda. 


" 


Orders in Council, 


38y7-. 


4mo. 6da. 




Declaration of War, 


33yr. 


8mo. 2Qda. 


" 


' Capture of the Guerriere, 


33^.. 


6mo. 29da. 




' " " " Macedonia 


, 33yr. 


4mo. 23 da. 




•• '■ York, 


32yr. 


lOmo. 20da. 




" " Fort George, 


32 vr. 


9mo. 21 da. 




' Defeat at Sackett's Harbor, 32yr. 


9mo. 20fl'a. 




' Battle of Lake Erie, 


32yr. 


6ww. 7da. 




' " of Chippewa, 


3ljr. 


8mo. VZda. 




" of Niagara, 


31ar. 


7mo. 23da. 




' Sortie fnim Fort Erie, 


31yr. 


6mo. 




' Bailie of New Orleans, 


31«r. 


2mo. Ma. 


" 


' Death of Adams and Jeffer- " 






son, 


I9yr 


8mo. \3da. 


" 




I3tfr 


\im. 5da. 




' Death of Lafayette, 


12w. 


9mo. 2Sda. 


" " Removal of the Cherokees, 7yr. 


9mo. 22da. 


MULTIPLICATION. 






0776368. 


9. 


2324684880333. 


68653214. 


10. 


71109696492112. 


4563272. 


u. 







1301922. 


19. 


129359360000. 





20. 


13729103000000. 


556331146764. 


21. 


664763206000000. 




1747125313301. 


22. 


8799238229600000. 



2526426017908695000000. 
1093689368445084378777040. 



8371563339313807802080113 
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72058988008174745973090826 
95666032459647278073171264, 
£2 Os. 6d. 
£2 is. 



i $70,840. 
\ 85,008. 
( 99,176. 
$7834,14. 
$12517,68. 
$77079,456. 

$341,25. 

$98,94. 

$813,020. 

$5869,75. 

$2426,15. 

$15169,50. 

$162,25. 

$21935,214. 

$963,66. 

$18844,01. 

£81 6s. lOd. 

. 2iT.7ewt. 3qr.27lb. Bos. 

£1 10s. 2d. 
£1 9s. 2d. 



26. £2 19s. Gd. 

27. £8 3s. 

28. £16 8s. 7^d. 

29. £23 13*. 

30. 

31. lllb. Goz. 9pwl. 12gr. 

32. I97yd. Iqr. h 

33. £3 19s, 4^d. 

34. £66 19s. Gd. 

35. 

36. £65 19s. 9^rf. 

37. £208 13s. 9d. 

38. £164 12s. 3d. 

39. £42 Ij 
40. 
4!. £819 6s. 

42. G90lb. 8o2. I8pwl. I6gr. 

43. 75A. 3R. 39P, 
45. £19 10s. 8U. 



£33 3s. l|d. 

£83 2s. 8d. 

£137 7s. 3d. 

£698 2s, 

222cu!(. 18tt. 
ISewi. 27lb. lloz. 7dr 
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£2687 18^. 3d. 
£351 2s. 7^d. 

£62 Is. 7^i. 

£15299 18s. 4d. 

£51 7s. 2id. 

£344 Os. 6d. 



9—88. ) 375 

Ex. Ans. 

65. £566 5s. 3^rf. 

66. £17038 10s. lU. 2^ar. 

67. £13422 2s. 7.^. 2f/or. 

68. £3875 Os. 7id. 



£658 Os. lid. l^far. 

£50 12s. 9d. 

£2 10s. 2d. 2£/of 



407294if|2. 

13195133^^3. 

t25139201i|ajf. 

14a43757748ff}l^. 
15395919J2f^j. 
aOOOlOOOjWYs- 



9948157977^VJ'/y. 

59085714yYT- 

1258127if^|^. 

123456789. 

119191 753 j^jVAV- 



90018444240182746242265^ 



7128368. 
918546. 



67639^^. 
6129^. 
3095 j8^. 

5203802/Jj. 

11 8055581 §. 
3909682 Ij-^y. 
342972i9y^oV 
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14. 10833637i|. 

15 650^11 . 
16.306190193477m^af|g-g. 

Art. 82. 

2. 15655794^5=^. 

3. 

4. 16871651^rV7i. 

5. 47463565^tVi^. 

6. 8905748fJ|^. 

7. 1421076322fYT^- 

8. 

9. 4087692937/yV9Wo- 

10. 7943859ff, 

11. 119092i2f^|. 

12. 71400714374. 

13. — - 

14. 1924530JMW,. 



£15 19j. Qd. \ya 

£.1 lis. 5d. J I/O 

15s. Id. ^ya 

£9 185. 3(i. 3//5/a 
9yd. 2qr. \\n, 
t AA. 32P. lOsq.yd. 
I lsq.fi. 72sq.m. 
81&. 7pwC. 15-^^gr. 



2-E. E. 3qr. 15^1 

£1 17s, Sd. 

6d. IJ/jfi, 

17s. 11 f 

£40 10s. 6 



10o2. I5pwt. 14y*y5gr, 
{ Uciet. 'Zqr. illb. 'Uoz. 
I I3^dr. 
39E. Fl. Igr. 3na. l^in. 

APPLICATIONS. 
217'. lOcKK. 2qT. G^lb. 

8573,296+. 

$0,0899 + . 

$1 283+. 

20-37868 rm. 

t$l,25o+. 

i $1,244 + 

$25141072,267 + . 

$0,06+. 

$166743,259+. 

37-2588 rem. 

38-190 rem 

$334477.744 + . 
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PROPERTIES OF 1 



140487982-7. 



145991735-7. 



VULGAR FRACTIONS. 



T85- 
3¥9ff- 



Vj*. Vr' 



Art. 102. 

». H. tH. w. m. m. m- 
Hi. Mi. ?«. 1%. «. «?• 



pyGOOgIC 



( Pages 109—118. ) 
Art. 103. 



'S' IB' it' il' io' 

GREATEST 



:'.' h i 



2o .METHOD. 

Art. 105. 

43, 3, 6. 
3, 3, 2, 3, 2, 5. 

Art. 106. 



1008. 
156. 



1260. 
7300. 

2520. 
1008. 



5|iu. 



\ 2i¥^, 24, 7^^?, 
2195. 
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Ans. 
10731J1J,, 



"if^. ".", i!U^, 



I. M-'A'-l.iH".' 



77^ ~ 78, 






Hi- 



-Wf^ 












V,". H. HF- 
VW. Mi. flS- 
4«. VW. W/' 



STu' 5To' STu' 2To- 
I |aa*^ 21±n^ HH' 
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Art. 118. 

T^2> A' -h- 

H. H. I^- 

54' II' 24- 

W' W' W- 

Art. 119. 



.EDUCTION OF 1 
HT. 121. 



■e? 






^ff' S-gV '360- 

T^^' ■^5' fj5- 

M. H-i. Wi", ViV- 

Ts> 15' T2' rs- 

io' BU' §§• H- 



lira'. 

504C^». 



iS^I^¥'. 



2fl. 20/", 

52gaL 2qt. 



,y Google 
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Ans. 


Ex. 


Ans. 


24gal. 2qt. 


9. 


25VAW^- 





10. 


ii-,da. 


7o2. Apwt. 




i^ of 'Zda. 


\pi. \hkd. ^Igal. 2qt. 




j^lo of Ua. 


laz. ipwt. 


11. 


T-Sk ">■ '^da. 


Imi. G/ur. 16rd. 




M^ of lOda. 






V-ri-^moii^da. 


Byd. Iqr. l^na. 


12. 





Ipt. Ukd. 7gal. 


13. 


W- 


29gat. Iqt. l^pt. 


14. 


\'cwt. 


98da. 8kr. 4m. 3&\%sec. 


15. 


i¥^«- 





16. 


UE.E. 


5s. 4d. 


17. 


— 


6civt. 3gr. Gib. 


18. 


^ill- 


lOS./i. 216S.(n. 


19. 


\groat. 


30^"'- 2tHIIt?'- 


20. 


^quarter. 




31. 


■^^yi- 


Art. 124. 


22. 








23. 


sfitrft- 


^hkd. 


24. 


^kkd. 


^cv>L 


25. 


^^S.yd. 


^hkd. 


26. 


i^L.oh. 



ADDITION OF VII La A R FRACTIONB. 



£3|. 




Art. 127. 




y- 


2. 




£|fl 


2. 


3. 




HIF 





4. 




mi 



,y Google 
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4 


2qr. nib. los. S^d. 






Hi^- 


5 


Imi. 3fur. I9rd. 






%•*•■ 


7 


— 


Art. 


123. 




8 


Icwt. Iqr. 21lb. IZuz. 






siHi- 


9 

10 


Us. 6||rf. 
£3 Vlt. 








11 


2oi. lOpwt. \2gr. 






"iftV 


13 









^™T4S- 


13 


3£. E. Aqr. 0|na. 






SMI- 


14 


3/ur. 35r^, 3yd. min. 






15 


S2ii, 20P. 115j./<. 










l^HsSq.m. 








16 


Zhhd. Zigal. Z^t. 


Art 


129 




17 





14 


A"- 


= «}>* 


18 


2da. 2hT. I2m. 




2da. U^Ar. 


19 


bbda. IQhr. S\m. 




TR„ 




.1. 




Art. 


131. 


«i- 


10 
U 


75f. 






mh 


12 


364rV. 






— 


13 


47f. 


Art. 


132. 




14 


^' 






A- 


15 

16 


Hf 






H- 










«■ 




Art. 133. 






A- 


3 


llAr. 59m. 59^ec. 








3 


Mb. 8oz. IR^iuJi. 16^. 






A- 


4 


le^aZ. 2qt. Ipt. 3-^gi. 






H- 


5 


9g. 3d. 








6 






,y Google 



Ex. 



( PAGES 141- 



7. 4cw(. Igr.l5lb. loa. g^dr. 
14j. 3f(i. 

7cw(. Iqr. 27lb. 80s. 



in, 



Ea;. Ans. 

11. 

12. Imi. Ifar. IGrd. 

13. 202(/a. 21Ar. 46m. 32lsec. 

( Troy oz. Ipwt. i8^gr. 
( greater. 



124|fi. 



119|fea|. 
16. 

8^. 



1^ 



540. 

division of 
Art. 139. 

A' 



jiii 



iJH- 

,8 93 . 

S36 



»8ft. 
«387f. 



AS- 



pyGOOgIC 






153801. 
3«Htt- 



»5,35. 



'I*- 



881VA" 



DECIMAL FRACTIONS. 



Akt. 143. 


15. 




41.3. 

16.000003. 

5.09. 


i6. 
17. 


.000003 
.00039 


65.015. 




Art. 144. 


2.00000003. 
,492. 


I. 
2. 


$17,389 
$93,895 


3000.0021. 


3. 





47.0021. 


4. 


$47.25 





5. 


$39,397 


39.640. 


6. 


$ J 2.003 


300.000840. 


7. 


$147.04 


.650. 


8. 





50000.04. 


9. 


84.006 



,y Google 
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$14,039. 
$149,332. 
$1328.005. 



3S5 

$0,058. 
$3856.02. 



. FRACTIONS. 



1306.1805. 
528.697893. 

1.5415. 
446.0924. 
27.3(187. 
88.76257. 

1835.599. 
397.547. 



31.03464. 
1.110129. 



4. 0006. 
2.413009. 



SUBTRACTION OP DECIMAL FRACTIONS. 



3377.9121. 
249.60401. 


13 

14 


9.888899. 


15 





16 


2.7696. 


17 


1571.85. 


18 


.6946. 


19 


.89575. 


30 


^- 


31 


1379.25933. 


■iz 


99.706. 





6373.9. 

565.007497. 

20,9942. 

10.030181. 
2.0294. 



MULTIPLICATION OF DECOUlL FKACTIONa. 

339.30739!. I 4. 

743.036196. | 5. 2 



,y Google 



( PAGES 159— 


164.) 




Ans. 


Ex. 


Ans 


10376.283913. 


14. 


, 


275539.5065. 


15 




933.8353150762 


.020621125. 


16 




.35 





17 




.0025 


175.36788356. 


18 




.00715248 


.00043204577. 


19 







215.67436625. 


20 




.03860993 


000000000294. 


21 




2.435141056 



INTRACTION IN MULTIPLICATION. 

258.13005. I 4. 



' DECIMAL mACTIONS. 



. 152. 




f 254.7347748 


2,22, 




25473,47748 
254734.7748 


8.523. 


10 


■ 2547347.748 


33.331. 




25473477.48 







,254734774.8 


12430.5. 


11 







25.05058. 


12 


1918+ 




250.5068. 


13 


.00473+. 




2505.068. 


14 


1.74412. 




25050.68. 








^250506.8. 


15 


69.7125 




48.65961. 


16 







4865.961. 


17 


13976+ 




48659.61. 
486596.1. 


18 


.0049589+ 




1.4865961. 




Art. 154. 




■41.622. 








416.22. 


2 


10970 




4162.3. 


3 


60300 




41622. 








416230. 


4 


■ 




4162200. 


5 


100 



,y Google 
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8.31U + . 
1.563+ . 



339.51 300 lyi. 
155.101 Ui. 



$11035.2925 

$140,625. 
$20.87. 

$3731.123. 
224.58S. yd. 

$365.61535. 
$1.35 

r 369 acTes = area. 
I $13573.204 = cost. 
I $50,458+ ^= average 

i%7&Zl.%m5 = eldest 
$5723.914135 = iAore 
of each of the other 






4 


11.5834036625-6 rem 


35.2843-3 rem. 


5 


3202,8870-1 rem 


CTION OF VTILOAR FRACTIONS TO DECIMALS. 


.125. .0159+. 




.000000488+ 





12 


.8571 + 


.5. .0028 + . 


13 




1.496+. 

1.333+. ,1629+. 

.792+. 4.666+. 

.02343+. 


14 

15 
16 


.2571 + 

.8947+ 

.008033+ 





17 


.23903+ 


.0003. 


16 




.3224+. 


19 


1.5555+ 



,y Google 



8 C PiGES 1 To- 


174.) 




ll. Ans. 


Ex 




Ans. 


.15909+. 


23. 







$100.8. 


24. 




1.25. 


$17.85. 


25. 




3.0339+ . 


REDUCTION OF DEK 


OMIN 


ATE D8C 


MALS. 


Art. 160. 


7. 




10.16666+. 


.0546875/4. 


8. 




£.3729+. 


£.325. 


9. 









10. 




£.2325757 + . 


.029166(ia.+. 


11. 




.12968;^. + . 


3.9375pA. 


13. 




.05o^. 






5.398763;i. + ij-oy. (See 






( Atith, 


Art. 20, p. 23.) 


71.15lM*. + . 


14. 















15. 




.633928«o(.+. 


.003965ar.+. 


16. 


5.043965ca.(. + , (Se€ 


1.5yd. 


} Arith. 


Art. 20, p. 23.) 


.6625i6. 


17. 




.3125yrf. 


.7382yr. + . 


18. 




.5bE. E. 





19. 







£25.977+. 


20. 




.48125 J. 


.9375cio(. 


21. 




.00992hhd.+. 


.7391mi. + . 


22. 




.104166cA.+. 


.23252'. 


23. 




.07472yr. + . 




24. 






.7129rfa.+. 


35. 




.26175^. 


Art. 161. 


26. 




.1005113mi. + . 


£19.8635+. 




Art^ 162. 


£2.325. 


1. 




3^. uib. 


.625s. 


3. 
3. 
4. 




%qt. ipt. 


2.5y<i. 




20gal. lj(. 


1.046876tt. 


5, 




136^1. 21ftr. 



,y Google 
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Is. 8irf. + . 
Ijf. 14oz. 5dr. + . 

2mt. 2ird. 5yd. 10i». + . 



15. 2QSda. 3kr. 23m. 33sec.+. 

16. £2 Is. lOrf.-t- 

17. £5 125. 9^^.+. 

18. 

J Uoom Istrike 2pk. 

'■^- }Sqt.lpt. + . 



CIRCULATING OR REPEATING DECIMALS. 



Factors of den. 5x5x2. decimal value .06. 
37X5X2. .0878+. 



2X2X2X2X2X2X2X3X6. .01328125. 
Art. !63. 



3X2X2X2X2X2, 



C5X5. .0176. 
;3. .1328125. 



■ ClRCUtATlNQ 



AftT. 176. 






Art. 177. S(c. 2. 

^2.4"l81S18'+. 
) .5 925925' + . 
( .008'497I33'+. 
See. 4. 
f 165.16416416'+. 
? .04 "040404'+. 
( .03 ""777777'+. 
/ ..'r333333'+. 
) .4" 757575'+. 
( l.7'577577'+. 



,y Google 



(PAGES 184—187.) 
Art. 178. 

.1875. 

.0 0344827586206896551734137931'+. 

' CIH.CDLATINQ DECIMALS, 



.95.2''829647'+. I 

69.7-r203113'+. 

55.6" 209780437503'+. ! 



OP CIRCULATING DECIMALS. 



45.7 755 +. 
3.9' 957'+. 



.65 370016380906 -\ 



4.619 535 +. 

1.0923 7+. 
1.3462""937'+. 



MULTIPLICATION OF CIRCULATINa DECIMALS. 



1.093 086'+. 

1.641 !>+. 

1.7183'"39'+. 

1.4710"b37'+. 



11.068735403 +. 

.81654^08350'+- 

189.30l"'977'+ 



DIVISION OF CIRCULATINa DECIMALS. 



13.570413 961038 +. 



7.71954 +. 
36.7837""43857l'+. 



6. 3.145 +. 

7. 3"82353"94117647058'+. 



,y Google 



( PAGES 188—199. ) 



BATIO AMD PROPORTION OF NUMBERS. 



Art. 183. 






Art. 187. 






Aits. 


E^. 




Ans. 




2. 


1. 


9:8: 


18 ; 16. 




4. 


2. 









4. 


3. 


16 : 9 : 


48 


27. 







4. 


13 : 19 : 


53 


76. 




i- 


5. 


16 : 21 : 


80 


105. 




A- 


6. 


35 : 42 : 


210 


252. 




4- 


7. 









h 


8. 


23 : 45 : 


207 ; 405 




iV- 




Art. 188. 




^■ 


1. 




S. 


Art. 185. 




2. 




*■ 


3. 5. J 


>-H- 


3. 




ft- 




OF CAN 


ELLINa. 




Art. 190. 






Art. 191. 





^• 



35|||- 



RULE OF THREE. 



APPLICATIONS. I 

$330. 
£9 6s. Sd". I 



t2762,50. 
3300». 



,y Google 



16432^ m 
$121,875. 



4200Su. 
£253 10s. I 



£1913 6s. 8(1. 

£1370 Is. 9iiJ. 

£39637 10s. 

120 yards. 

190 guineas. 

imda. 



£8 16s. 2^V. 



17 (imes round. 
4^^ days, 

13og. per day. 
i. lotal weiglit. 
J 42000/S. spoiled. 

2018i3.fi. 2gr. 
£9 3s. 9.;. 
C 35iyd. baize. 
]cost lis. 2<i. 1t^j.>-- 
( per yard. 



37. 8s. 2d. m^ffa 

38. $112,96. 
„g i whole weight, 588000tt. 

■ ; they received, 5160001b. 

_jp ^ whole weight 940a000o3. 
^ 14d3 per day. 



87 miles. 


11 


$78. 


13 


504 miles. 


13 


$2,08. 


14 





13 


$380. 


16 


$0,429+. 


17 


30 days. 


*8 



105 days. 

106yd. 2ft. 

5^ days. 

27 days. 

lib. 5o3. 9|i'. 

64 botliti. 



,y Google 
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25yr.202da. 2An 31. 
He gained $246,75. | 22. 



Ql^jgal 



RDLE OF THREE 


BY 


CANCELLINO 


8*. 8d. 


13. 




54 days. 


$400. 


14 






6 dat/s. 


160 days. 


15 






12 dags. 


2700(6. 


16 












17 






3600. 


$12. 


18 






8^ yards. 


60 days. 


19 






16 months. 


23353iu. 


30 






121 yards. 


£7 4s. 


31 


( 


£41 


D's pari. 




23 


I 


£61 


10s. paid by each 


30 days. 


( 


of the others. 


EXAMPLES mvoL 


VING FR 




,NS. 


£1 18s. 6<;. 


13. 




$52.50. 


£682 18s. 9d. 


14. 




$638.08+ 


£112 l%s.9.^d. 


15. 










16. 




»31 10*. i^d. 


£102 7s. 7d. + . 


17. 




63.734375 days. 


$1,431 A. 


18. 




£77 3s. 7id. 


$14.58^. 


19. 




$5,635. 


14 days. 


20. 










31. 




3700. 


005172 guineas. + . 


22. 




293.2S^a/j. 


.7li28cwl. + . 


33. 




lli^hrs. 


|-A 


the equator, 


I038||f miles. 


" 


Madras 


&c. 1010^^ miles. 


" 


Madrid 


' 


794fiJ miks. 


" 


Pe 


arsburg' 


519i|J miles. 



,y Google 
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DOUBLE RULE OF THREE. 



Ans. 


Ex 





13 


11676ia. 


14 


36 days. 


15 


2808^5. 


16 


168. 


17 





18 


10 days. 


19 


600 men. 


20 



540S. yd. 36i/d. long. 



£11 2^d. 

4da. lihr. 54^»^m. 

857a. 



£91 1.. ^S 
£44 9s. 8\ 

£3S 3s. 3^d. 
£19 1*. 3|-|(f. 

$1,575. 



$108. 



£348 14jf. l^J. 

8135,375. 

$15. 

$1854. 

£199 Is: lOfd. 
81095. 



£10 15j. fffrf. 
£18 7s. 65^ 
£3 7s. 5|| 
£2051 13*. lOjS/, 

$1617. 

$643,75. 

$519,75. 

£1877 10*. 9^d. 



£550 lis. lOJrf. 

£661 17s. 3^,^. 

£445 5*. 4f^_ 

$65,90635. 

$148,2890625. 
$48,91796875. 



,y Google 



TARE AND TRET. 



65ciu(. Iqr. I9lb. 
4ewt, Igr. I5tb. 8oz. 

£59 is. 3^-gd. 



Ans. 
$808,71, 
£912 145. 5id. 

3T. Scwt. 3gr. 5lb. 

5 6T. I2cw£. 3qr. 3^lb. 

) Value, 8306,724685. 
(In leaf, $26,0586+ per cwt. 
^ In rolls, $29,5504+ " " 



j Net weight, 27cwt. 2qr: 6^lb. 
I Value, S232.837 + . 

J Net weight, lOcwt. 27^lb. 
I Value, $4.0417+. 
i Net weight, 20cv;l. 2qr. 13|». 
\ 358.312ga((.+ 

( Freight, $444,306+. 
(Net weight, 298ciu(. 2qT. 23,454Zi.+ 
(Freight, $355,464+. 



PERCENTAGE. 






. 204. 

Ans. 


Ex. 
8. 


Ans. 
7i2gal. 3qt. 3^gi 


4326ar. 




Art 


205. 


42/<Ad. 
$10,80. 


1. 
2. 




15^ per cent 
55 " " 


$24,25. 


3. 










4. 




20 per cent 


205 boxes. 


5. 




16}" " 



,y Google 
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SIMPLE INTEREST. 



Art. 207. 


E:e 


Ans. 


j4n,!. 


10 


$31,928125. 





11 


$121,77275 


$803,25. 


12 





$450,32760. 


13 


$609,45776. 


84853,844. 




Art. 212. 


$643,83375. 


2 


,$16474,3855 + 





3 


$1449,70998 


$235,764. 


4 


$371,80875 


$1205,9208, 


5 





$1375,8144. 


6 


$266,377 


$12959,584. 


7 


$14096,5+ 





8 


$4479,618 


Art. 208. 


9 


$1149,553 


$1225,511. 


10 





$44,20845, 


11 


$40900,9335 


$6015,4272, 


12 


$6418,50195 


$357.9165. 




Art. 213. 





3 


$511,5357 


$270,5175, 


4 


$167,30 


$2953,22685, 


5 





87765,4504. 


6 


$555,465 


$1578,6625. 


7 


$4200 





8 


$2643,8386 


Art. 210. 


9 


$7,00 


i $3,2737875. 


10 





^$145,1545. 


11 


$587,6311 + 


$07,278. 


12 


$3974,5187+ 


$5,56539 + . 


13 


$3329,1468 + 


$0,4314 + . 


14 
15 

16 


$1137,0592 + 


$1,13559. 


$678,2599+ 


$13,68. 


17 


$4824,2366 



,y Google 
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$43,3049+. 


4. 




$8,18.55. 


Inter 


est at 4 per c 

5 " 

: ?:: 

7 » 

: ?:: 
; ?:: 


nt. 




845,837. 
$57,29625 
$63,025875 
$6^,7555 
$80,21475. 
$85.944375 
«9],674 
$97,403625 
$103,13325 


$380,-28952. 
$609,7096 87&. 
lS2557i,2'173 + . 


4. 
5. 

6. 


Ar' 


«4640..532G 

$1976,0305+ 
.217. 


RT. 215. 

£45 8*. lid. 


a. 

3. 




S.')359,3n3 + 
$8921,018 + 


£45 10,f. 2d.+ 

Md'i 3s. + 

£■216 Is. 10\,l.+ 

£219 18*. 0J^(;.+ 


2. 
3. 
4. 


Am 


. 220. 
S3976,8'18 + 
$575,569 + 
81424,8194- 


£66 

HT. 2 


5.V. 10<i.+ 
6. 

394,3256 + . 
$697,986. 
83339,6+ . 


5. 
2. 

2. 


An 
An 


.221. 

6 per r.:.d 
. 222. 

■Z,jr. Gm.. 



REDUCTION OF CURIlKNCItS. 



£1073 18s. lid. 
$1967,892 + . 



,y Google 



C PAGES 247—256. ) 



COMPOUND INTEREST. 




Art. 223. 




Art. 


224. 


$57,3048+. 


2. 




$578,740+ 


$73,015+. 


3. 




$8611,128+ 


$41,216+. 


4. 
5. 




$7058,617+ 


$48165,938 + . 


6. 

7. 


$2647.996+ 
£11 18*. lld.+ 


$14523,553 + . 


8. 




$9974,685+ 


LOSS AN 


D GA 


IN. 




Art. 225. 


6. 







Loss of $0,75. 
$0,966+. 

Art. 227. 


7. 
8. 
9. 
10. 




$337,50. 

$217,50. 

$4,108 

25 per cent. 





11. 







12 per cent. 
$1.25. 


12. 


J Whole gain, $13,00. 
I Gain, 20 per cent. 


$1,20. 


13. 




$2,05. 


$6,33f 


14. 




$1,031}. 


COMMISSION A 


«D BROKERAGE. 




$49725. 


11. 




$46260 





12. 




$23700. 


$7235,752 + . 


13. 




$25420,195 


$7814,516+. 

15 tons. 

$213533,50. 


14. 

15., 
16. 
17. 




$905,30. 

$1995. 

$13573,56. 


$59110. 


18. 


I 1497. IScuJi. 2qT. 12B. 
'( Go., l^dr. 



,y Google 



(PAGES 260—268. 


) 399 


BANK DISCOUNT. 




Art. 239. 




Art. 240. 


X. Arts. 


2. 


Am. 
$344,59+. 


$15240,54. 
$5,840+. 
$3393,504. 


3 

■4 
5 
6 




$5734,32 + . 
$695,64 + . 
$118,85+. 


$29,0097+. 


7 




$1740,61 + . 





8 




$1057,51 + 


DISCOUNT. 




$1551,918 + . 


9. 





£33 175.7frf.+. 


10. 


$3869,407+. 





11. 


Ibw. 2^gls. 


£223 5s. 8<f.+. 


12. 


$2109,236+. 


$5620,175+. 


13. 


$2763,694 + . 


r. «702,485+. 


14. 





£804 19s. 5rf. + . 


15. 


He lost $6,473+. 


INSURANCE. 




J. $5168,59. 


5. 





- I $337,60. 
*• I $158,40. 


6. 

7. 


$504. 
$39,375. 


r$253. 

$126. 

». { $84. 

$56. 

L $42. 


8. 

9. 
10. 
11. 


$306,25. 
$450. 

$18,75. 


ASSESSING TAXES 




2. .4685+ jwr cenf. 


3 




$37901125. 



,y Google 



( PAGES S70— 276. ) 



EQUATION OF FAVWENTS. 



68f J days. I 
8§ months. ■ 



6mo. Gdays. 
7mo. 3da. 
Jan. 25ih. 



PARTNERSHIP OR FELLOWSHIP. 



J A's share, $1714,285 + . 
I B's share, 8285,7144-. 
share, £4030. 
£3980. 
Jt3980. 
" £4010. 



A's share, 85000, 

B's " $2500. 

C's " $3333,33 + . 

D's " S:i500. 

E's " $6666,67+. 



DOUBLE FELLOWSHIP. 



GENERAL EXAMPLES . 



f75 



^ents on the dollar. 
A's part, $375,273. 
B's " $171. 
C's " $968,42J . 
D's " $532,05. 
'A paid $3000. 
" " $3000. 
$9000, 
gain, $250. 
" $250. 
C's " $750. 



4th 



$3000. 
$3000. 
$2666,662. 



i$750 widow's gain. 
$375 younger son's gain. 
mOOO widow's share. 
SI500 younger son's do. 

5. 

s loss, $46,526+, 
s " 1130,273 + . 
s » $238,213 + . 
8 " $334,983 + . 

i A's share, $36, 
} B's ■' $28. 



,y Google 



{ PAGES 211— %Q2. ) 



ALLIGATION MEDIAL.. 





$0,84375. 




a0,28|| 


Art. 


ALLK 
252. 


ATION 




f 2lb. at ms 
^2M. at \Octs 
( 6lb. at l4cCs. 


3 pan 
3 '■ 
3 " 
3 " 


sof 16 
of 18 
of 33 
of 24 


carats. 




Sgal. 
4gal. 
.Bgal. 


at 10s 
it 14j 
at 21s 
t24j. 


Art. 


253. 





{13&U. of oats. 
I24u. of barley. 
12iu. of rye. 
966a. of wheat. 
i Z2gaL of spirits. 
} 32gal. of Eng. brandy. 
( 40gal. of French do. 

Art. 254. 

f29lb. at 5s. 
14^ at 6s. 
141 at 8s. 



CUSTOM HOUSE BUSINESS. 
$2813,5. ] 4. 
$418,068. 3. 
$351,43+. I 



TONNAGE OF VESSELS. 
225,% torn; I 4. 
438.59 lons + . 5. 
739^V tOTts. I 



,y Google 



{ PAGES 395—316. ) 



GAUGING. 




AST. 267. 

Ans. 


Ex. 
2. 


Ans. 
162.613 beer gal. + 


32A938m. 


3. 




28.1010!n. 




Art. 268. 


4. 


147.384 wine gal + 


197.459 winegal. + . 






LIFE mSURANCE. 




$144. 


3. 


$189,55. 


ENDOWMENTS AND ANNUITIES. 


$228,11 + . 


2. 





EXCHANGE. 




Art. 293. 


5. 


$807,873+ 


$8591,975. 




Art. 295. 


$8637,168 + . 
$9777,636. 


3. 
3. 


7 per cent* above par 


Art. 294. 


4. 84597 francs m centimes 


85630,065. 




Art. 296. 


£14014 I8s.2d+. 
86005,368+. 


1. 

3. 


$6657,693 
$1250,53, 3 per cent* 
rtearly below par. 


DUODEt 


IMALS. 




Art. 301. 


EXAMPLES m ADBITION AND 



2ft. 6' 3" 11'". 
5fl, 10' 7". 



SUBTRACTION. 



5/1. 8' 2" !'". 
15/(. 4' 10" 4'". 



dated upon the cuatom hi 



,y Google 



(pages 31-6- 


330. ) 403 


Ans. 


E:, 


Ans. 


36/i. 4' 6" 5'". 


5 


232ft. 2' 8" 


22ft. 2' 1" 10"'. 


6 


B66/I. 8' 3". 




7 


2 cords 5 cordfoet. 


AitT. 303. 


8 


57ft. 4' 6", 


314/t. 1' 1" 6'". 


9 








10 


185/;. 6' 4" 3"'. 


INVOLUTION. 


1953125. 


9 





343. 


10 


.0001. 


3600. 


11 


37.4544. 





12 


1000000. 


1889568. 
1. 


13 
14 


^m- 


i- 


15 


66603476S837. 


.001. 






EXTRACTION OF THE 


SQUARE ROOT. 


Art. 309. 


6 


.0321. 


462. 


7 


2.104. 


1506.23+. 


8 


6.906. 


3897.89+. 




Art. 311. 


4698. 


1 


.5236+. 


Art. 310. 


3 





57.19+. 


3 


.4203+. 


69.347+. 


4 


1.0682 + 


2.091 + . 


5 


.86602+. 





6 


.93309 + . 


EXTRACTION OF TH 


i CUBE ROOT. 


Art. 313. 1 4 


319. 





5 


439 



,y Google 







.5032 + . 


2. 











.955. 
3.35. 


3. 
4. 
5. 




3*- 

.829 + . 






.707. 


6. 




.822+. 






1.505. 


7. 









ARITHMETICAL PROGRESSION. 




Art 


318. 


$1,53. 
.$205. 


4. 


5 mites 1300 i/aris. 


Art 


319. 


4 years. 

5 miles. 


2. 
3. 
4. 




89. 
4. 

$4. 


Art 


320. 




5. 


t 3 miles each day. 
J 100 " in all. 




m 


term 3*. 
163. 


6. 

7. 




3. 
«272. 



GEOMETRICAL PROGRESSION. 



£25600. 
$61,44. 



Art. 323. 
3. £204 15s. 

3. $196,83. f295,'i4. 



MESS U RATION. 



5 A. iJi. 15-P. 
135^1. 



,y Google 



X. Ans. 


Ex. 


^ns. 


AftT. 329. 


3. 


4071.5136. 


437A IR. 34i'.+. 


4, 


19.699657l.722104«5.m«. 


291A 1R. 16P. 




AnT. 338. 


35^. 0^. 25/*. 






I. 20 J. 


2. 


268.0852. 


). AfiA. 


3. 


2144.6656. 


S. ISA 


4. 


259992792079.869 + . 


r. 24^. IS. SP. 


5. 


904.7808s9./(. 


?. 130080sg. yAs. 




Abt. 340. 


AnT. 331. 


1. 


91005}. /(. 


2. 2IA 0-S. Z<iA%iP. 


2. 


1440 iq.ft. 


J. 921s?. /C. 10' 6". 




Art. 341. 


t. 704.125S5. i/rf.!. 
5. 60-1. %R. 12.8P. 


2. 


110592*o;wi in. 


8. 270^. 1^. 'HP. 


3. 


il^mlidft. 




4. 


^\b^gal. 


Art. 332. 


5. 


13S20sotid ft. 


2. 584.33Ve. 




Art. 343. 


3. 125.664. 








2. 


233.333 +sq. ft. 




3. 


2827.44*9. »"- 


Art. 333. 


4. 


6283.2s3./i. 


2. 7418. 




Art. 344. 


3. 4360.835+. 


2. 


36442.66. 




3. 


13671.712, 


Art. 334, 








4. 


9650.9952. 


2. 19,635. 


5. 


7363.125. 


8. 153.9384. 






4. I.069016+. 




Art. 346. 




2. 


4380. 


ASK S36. 


3. 


2484. 


fl. 615.7686. 


4. 


5620. 



,y Google 



,y Google 



